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(54) RADIO RESOURCE CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To flexibly and dynamically 
assign the radio resources of a base station subsystem 
by dividing the physical radio resources in the elapsed 
direction into the continuous frames including a slot that 
has the varying data transmission capacity. 
SOLUTION: The physical radio resources are divided in 
the elapsed direction into the continuous frames 14 in 
order to control the use of the finite physical radio 
sources, and Fig. shows four frames there among. Each 
of these frames includes various sizes such as 2MHz, 
1MHz and 200KHz. Then every slot shows a prescribed 
assignment amount of the radio resources included in 
each frame 14, and these frames 14 can also be 
individually assigned to the different radio connections. 




http://wwwl 9.ipdl.jpo.go.jp/P A l/result/detail/main/wAAAvcaqgVDA4 1 0 1 9062 1 P 1 .htm 8/3 1/2004 



Searching PAJ 



Page 2 of 2 



The 1st dimension of each frame 14 defines the time, and the 2nd dimension can define the 
time, frequency or a code. In the 2nd dimension direction, the slots show various sizes and 
the prescribed 1st integer of a slot of the 1st size can be modularly replaced with another 
integer. 
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cc. {Aft -o©#Bf^()!>Ad? hrMr 

O'C. at>/hs<,*^^x*^d , y-©A-?<?>xP9 roc 

MfcTiJ^fcfc-yrt-*, BHtcc. fB*WJft*n? h 

[ o o 2 5 ] -ocd? I- - ui>mm%m>±:t:m* 

V)t£KV4X<DXUy ItErM&frS^AOv hi, .fe 

ifcgK. y.&T -6 J: *> cc , ? u - fcSU & c i#t? 

C«DteB**, 7 U-A^-t^.-M* {modulari 
w> ifl*t*n. ^ao ? h *4(,^aD ? h 
7 # . I * < fe;^gW>7 U - AtC^5 n ^MfEf £ * ^ A 
ad-? MCfc^xPft^c*^-^ <$&V>$i<DP\ 
B ; (E^— ^F^tM A'ODAD ? h 1 7 O J: 5ft) i£ 
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(*wsnfci«a^^^rn©«K<)!7^ c i ft 

&X'*>&£t&mHSV*>&* fciita H#iffl-HaSfc 
9fllcfctf4H^2 5 0 k H 2 *i^-X D ? t- «. 4 5 
0 k H 2 <SOX -MfcaSW * C 4 It 
10 T'£ -^C' 4 5 0 KHz^aD -? h O^^OQ 

[0026] {1320:'2M 
Hz ) ©iittTiaHii^iCifeftRil/atC^ 
7 1/- aj^z.^ iXbOSft ^miUi^ ^ ^: 5 tc 7 

« o^c b-*oy±o>m i ^ '*<-r * c <t 

%\wmc\mmc'pu < t i>~mm ^ feftft ass» 

[0027] mzit, mzicxh'fAu^v? h©#a 
K»s*trSi/i:*<ft6o H3^««:*5c*T:t*, =rwm 

€r>iElSi:^— Ki*. = ^ F 1 ^S^>teSi^- Kr«msn 

J:^a*$ft*!:tett«:WT* 0 a-F23&»&«a*:3- 
KOC'ttRttt*. 2*R {T^fea-Fl©2«> X** 
40 *co-c, z^itx<O^S*,^t^4Aiit.v.(0^-F2 

mB : ) Mcm^c'&&r&ct&x'*z><> fs 

aW«3lt»a-Kli, *0ftttl0*R <rft*>*53-K 

x^att^^- FcoPft-?fctt*^*>^ IUH=f{<:??£? 
*C^t?»-5, ^ftt>*>. ?JC ;^±m ^Aa 
d ^ hii, 2- F3S3S©M»a- FKJ:4So©t«* 
in- F2 a»S0*i* =2 - Ftc J: 
0. «JD : ©±*CW, a- F3«aflOM»3-FKJ:6 

50 i o B<zwe©*<*#fc 0 2 i b 3 omomkntt 



http://www4.ipdl jpo.gojp/tjcontenttrns.ipdl?N0000=21&N0400=image/gif&N0401=/NS... 8/31/2004 



Page 1 of 1 



(10) 

17 

mc & *) , mm - * - ram*, mm 

^fc*BSSI-«(B»Sl^ftfflte*[fta/ft:*St:', h 

& fcawc&ft? * c <t 3ft*-c# * c <t &n * e 

[ 0 0 2 8 ] * a r :X5c t t*9iJtc. x a ? h ©«fi, 

♦J ©»»(Clfe» bT\,*&. i* 3 ttfc# 2 0 0 k 

Hz. 1MHz. 2MHz'C*S, H2KJ:6 

BSH-BsfiaaBRCCfel^ctt, ~^5&*#«*1 <20 10 
OkHzfcJitf lMHz> Kti^ft*7-fe? IQAM 
(B-O-QAM, HtSJiwaH) 
*fc. ft (2MH z ) KOTIt*?*? I* 

OAM(O-0-QAM. B«*743^ hjfl$ffii||3£ 

m > #w«t?& * c t #M -> r c * 4. tt^safri* t> , 
[ o 029] B4i* % i^mm^wsam^^hi& 

<o? b-A*tN+ 1 , ixt*N + 2, a^u^Aoc-affe^ 

7 1/- A<0ttt* N + Si&^J^CC. 7 1/- A&Bfttf 

f&3t^-**(*££tfAP? Hi, *¥i <ttffi> T'6fl 
[ 0 0 3 0 ] sHW- ti. — >< 

tf>. 4dJ:tX, iiif^^AfAi^^^dC'W 40 
<D£fI^fc<^£^*- KKBTf £s^> K4<$J:0' 

v & , c tw*? u - acc-^ o o>$m^ , p# fc * 
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[0 03 1 ] *a«<Oftfa«tjBfis«t3tteJ:ntt. Sitfe^ 

t7'^AfA <&&ui. ssa«iR©»sitc*n. , c*ff 
****ttl&$'*Ba> ti. ^d-? K^Bf^ftcBJtt^ 

7U-A1 4®aD ^ HSfitcfett*. fcj:ex/*fc 
ii. ^(7>a^«^^c^ii0^^cc:fe^^^g 
ii. a7i^-ABt?4o*. *&*>*>. 

ii. -*t<:— u- AoiBB+aw^w* * t?*> 

ii. ffit«WaS«CCSE->^iSiSf--7'^«:«ttT&il 
7<^|». lKl/^t(tt <fei^.«. AtW. b'r 

♦j**awccf/E->r, {•ngt^r-7%^iaa ? 

l^ttOSt*. W*li. SS^u^feJ:o'Eai^u 

Ki*. m i - t^ < * i vwtemam 

[0 03 3] «fi*CC*D&*vCt*&AP hSloa-C** 
ti. i§*, is-{r>i'+fr <A^(DWflpIlSft^P» ^ 
<^>^*>, aO-; h#^0^^tcgiD^'C^ 

n. *c*t?, ^o-^r i. tiTratt^ja^ 
ti. h«^o#£ttte:a»j3'C6n, ^c^c, a 
D-;h2, 4. 4<5cfca'6^C(^J(l.*'C|i|*Jar6n, ;x 
t^C. XP? h K 3, 5. fei:O'7^0a-C6n 
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*^Btt^tefPa^7jrf-*4*ifi<<:An&AD v til 
♦J 3-C*S*ftffl^ WHWW C 4 X l> 

it. wm*7w?Mt. *nK0MB*u^^c#* 
c> i> 7 )i * AftttRfttc ft o r Wrf& c 4 * & 

f a *> fe , 7 u - a rt cc*ieffl t?fijffl nire <t *3 a * 0 

? h<L**&*o? KOiS^^O. >rU*AP7tft 
l/G>«S OrifcMte 1/ W ^ C <L i^^iC it, 

-» AW* Ac > * P ? h 4 9 & C 4 * & £ t/C <> , 
a»©*§ van i- &zti<?>ttw:m St:*c 4# 

[ 0 0 3 4] Wbff&fZsX? AtC&tf&AP v h*IO 
S'C ii 0 iS'CS* *&ttilft& 7 a" 

^ Aif- b-xp^, fi * a * p -v \ <Dft&v>>m\±, at 

it. att«^t'Ar^-iSi©«t(^Dy t«igf«<., 
nfc«t»*csi a o r c >h * c 4 

(116 it. SftPh^'^*^* 5 . 4<7>APv>r& 

*> . »ttnni (T^''j>i?Ap-? h« 

*) ©^m;0*6**C4^A*^ofj HI* 1 0 0 
r At*, to? u-aa h <r ^7 y >9$*¥Q 

0 3. fccfcO'l 0 4tCfe^C> i r? KteffiiC/ 

trtf r^=j >j xa&:tp ? ? io e tciitn c c 

0*^ 1 07. 1 08, 1 0 9^tt3n&, B<C*Jt- 
[ 0 0 3 5 ] M 1 Otcfet^C. Siii^-y-^vx 
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20 

toZWkm*.. Z*>x>rMlftlt. mtot-t^zovi- 

om^wMtz. ^p^i i4». ^-;7i io, 

11 K 112. 113. &J:e>\ »&tcj:-7-Cttx^ 

it. «««iraBffawJ4}S«sw«:jaffi-r'&c4(c 

it. T**s|ffl bl!*CC^4ci-^<Wftil<^t|te5*&» 

20 4st^4^^^^i/^tintt^6^^o 

[ 0 0 3 6] -^11 5l?jgR£3tf fc&K. 
tcgu^^o jiS. 1 1 8«itt<^ S 

R*HttT&7'o-? >? 1 1 9cc9^T^o x 

30 [ o 0373 cfc^^cfec^cit, mrnwm 
y r ^ » ^ a^- br a b j: im y r ^ ^ <y a* 

ii5 ftfcrt*fc JO* 0 J: tm 0 S t:JWSS©«^ 
it. ? rc^Ae-^^ffeJ:^^i-b'^IS^J:^ 

©B© a e - * owshi tcfci, tt, ^^<?>^f $ ntc-r - 

*afta5S3^3 0 m s T'^^ 4 3e , 1 0 - 3 £>tr 9 h x 
50 (BER> *ijfaJ5tl*4iStE0t:i-^ isffr 
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- * <zffi» * > * - y - viz J; x ^ >>s&#± 1; * ^ 
#£1*£*tt* 10-6 1 0 0 m s X&&. Ctik 

10 

[ 0 0 3 8] (11 5 <fc W3 6 £»Saot:. ««flD 
*££K ft tt£ y 7 Jl> * 4 A 7 ? 7 'J > ^ r - £ £ft$« 

&£5tc, l£R#AtcSiM (BS> <L#fli^ <MS) 
-?"cPRa (;^? ^>^rm) tm> 

^XSfl»^fi***S*C <^C£& J: 
»Jli#a*D?*. t YAP vh^tf 0 SBJ 2 0 20 

Yzv > YX'Zti%<D{mz%\\ZitZ>m& 
ti^K ■C-ni*«*>3SLa^*ftt?PRAXD? h£E£ 
f * Bjrett*««J»^7'^ * r A tcm\% U X < fc«> 

[ 0 0 3 9] h P R A A a v h ©— ?t\ 30 
it *tt@«:iM!lU i'©J:^wS^>#«^B*S 
ft*0^£*p6tf£PRA> ?-fer-i>*Stfn2 I 
X**m?Z>. Rtt cctttiM^tti^l?, 
(, * < ^<MJMliBfla]fljK: p R A jrf ^ -fe - S^BII? & 

2lir^r. PRA-rf 9-fe-*>3»$«ff3n*ifS*3 

17 sum**, 9kmzz^u 

t*7 >t?&? i"~jKpw>&$B2titi— *?<Qza v 
ffl6<D>*irv \>7i?^Azfnl3Ma$\,>xlt. B#i, 

mmtzctwxzh. so 



10- 1 9062 1 

2? 

[ 0 0 4 0 ] 8rtB#, *KS nfc«»«H«a>l*$H*« 

w W ^ fc i « . ^£n 2 3 k« -7 r t '- * &m*mt s 
it. ±tci(W3tifc<?>iRit;*tt*teAot:, T^t> 
p^h^gtclgf^^o *f«S©XlH*tc. ^fiiB 

■c. wo2 5Kffl-7r, «*oad^ v$>*kmm~T 
a)»*©tt«<«: 0 o a r * c 1 35*1?* ^en 2 61*, 

[0 04 1 ] B6it 7l/-AW»87U-A>^ 

>^»T4±ia-rf -x- -tr- ^raffiwaccr 

-Al 4^-6i«*^^, KK$"S>'J>* (DL) 
fk (FDD) «C<fc-7r, TJtt*>fe, *tlfe*Ra^feJgl 

y > i 7 9 y y > ^*i«©is* 4 cB#Hft^RiB#tc 

EB«CA*iWC*«, *Hi 

tt«H*ffi*J ^88-9-6 h?7^ ^ixfKD^^^R^ 

[0 04 2]»ttJ»lt ^>y>>S«DLSBBl 

*./ . snwa* y ^o?f -csirr > ? -fe - ^ ©+©-x 

CCWffl pj«6ftr P R A A P >? V P y h 7 V tfl.-? 
cn6©*JJBpJ|8Ja:PRAXD^ Hi, S6^c^ 

PR A>* ?-b-S. J *jSeT*fc»tCpRA^O ^ h^riS 
JlT^o RWfiWl/fci«i, SMi^ii, *©*^ 
WDL7 l/-A©PAG^o? hrtT'PAG>* y-fe-S> 
^(If^o PAG^^'te-t^tt, l»7^^ 

^uL7i/-m-^©«xo^ (i/A m 

AG^D?h ^6*©*4Ja U L 7 U - A-N©«»it, 
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\ > C t&mux c r - * V - l ' < 3 

[ o 0 4 3) > y > £<c- 'J r;i^ Af-^i 
t*. B7fcJ:tflH8e{:a£vc£o*. BllWf^Af 

* t/C , C <J>& b K V 0 y L» > * r - A 

R*i*i«HB|iS tittle «*nfc-r?*&l-J*tff8Si«>A io 

ft < L i ^art+OSftJBKJ: -7 "Cis£ n& 

<PP> **>***«i/C8ftJB 
tcaif^&cttff**. *ai2 7fc*t> f 2 8A:J:-?r 

S3 tlfc^-S^> 9 h ?■ * >%frPWP P > 7 -b 

Wft'^BSfeWJR^Sia^^*!:') *ttIi#PP> 
<>£i*ff*&C££&teT£ 0 3£©3ftfcPP>*-fe- 
^*S(EUfc8SWt*, *Ep2 9 fcffi->ir, P P> ? Hr 
-i^f*-? h-N-t>>^»tJ6ar <PPA) tbX& 20 

nfc £ C * 5 »«=£ P P A * ftft 1/ r3:fi 1/ fcfr&C £if 3 
0 fcWW*. > y > *£IW>«W»#W:, 

aDvH 2©-tt£jlM*T£ (WBB^IS^Ufci 
&*To 30 

[ 0 0 4 4 ] B 8 tt, —r><0&7 u - A 1 9 cco£^> 
A l 4 * ft-THBopF D D 7 y 7 y > ?4<3i: EX 

X. PPfeJ:tfPPA->f 9-fe-^i. 71— Ai^O'S 
7b-/^w $ > ^totiT&^co y y r^-f 
A^-^aSttCBffiTO^&o *»»*SP P> ? -b 
- i> <./fc«K , SWIsictt L/C ftfiJKHtfiCS* 
*«Sti, X(0%±U UL7L"-A©PPAXP*h* 

i?**. ppA»*{S«>^-b-*^aiii/fcaK, a 

- ^sn&rattr * c <t-w?a ^- * y - 
§<sn*rc <ttistiB5R$*ii:^jato , &*<z>* 

^©raBS#$&, r ? 7* 'j > * *f£jfc J: t> v /^ > y > 
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n<o 'j r ju * ^ AtfiM^n^ ^> c t *stf t * <c « , 

iDowM^a i iiP«f * m ^ infliw-fta-t? p p 
>* ^ H2-i>*afflf* c tic j; - 1: . « y** > y > 
©3tWt? y 7 ^ * ^ a©*s*4 nn s ^ & c t * 

imzmi *<o y r ^ a#«*©«««:*ddt-s^, 

[ 0 0 4 6 ] B 9 ft* J: O'B 1 0 ti , si«Wi#te Mi h 

# y t.'^^at 7'j>^ r - ^ imi*^, ^en 3 

4i*. B5<W^EP2 0(C*flfcr* o TStofc, *tit*gff 
OPRAXP^ h^ttSteWS- ^r-^^fo ilttT 

t- t^mtthct k&tsrt^htyvmft* pr a 
r^»j> i?*B©*«ai^ + >4 Jii urti«3 hfe*l 

XD^htCfe^^C, SttAM, *eD3 7(C«-7*C. tttt 
©fcfetCiiff 3 ftfcSJTO* 0 h©7 7* y > ^^7 

^Pii, SrEP 3 8 tcfie^xr ? 7 y > ^ * iiSS 

n*. ^en3 7^Sfc^-c. msp^ ^^-^ cn^ 

-ent*5feEn3 9cca->*c, iiiit^v 
mmit % ^ ux ?~ $tm 1 

^p3 9tcj:o 4 CS$n^c»> > ?*-i>k, :£<09)\> 
it. 7 7 7" y ^£P4 0irffi-rC^^^^ 
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[ 0 0 4 7 ] ±KG>HMr. Tttfefc. B5fl>y7*** 

*>P9^ fe ^ r . tsfito^ cck u r EU£ #»cca* t fc a 
wpfl+Ki ■£ n*u«p? ^tc i* % s ^ u - ^ tc 

ti&ttJB Hltt w aD h 3&s*«r < ft 0 , ^Ep 3 7 to 
J:^3 9ccj;^TS^$nyc»^ y-te-^t*. «IM 

[004 8] HI 0 t*, # V 7.'H? ^ A 7 y 7'J > 

SHi lift* Y A a ^ r ^ff $ nfc > 9 -b - t>©*G>* 

^£PRA^ v>^-^£££o — ^**C*t*aK©PA 
O^o ^ «rS^X<0*±ft ^£ > y > if 7 U- MCto 
t^Ctt, *fl>87 U-A^NRTsfljHlAP 

? h (NO tlMU^&PAG-rf yfc-ffcS*. 

oncap? K^to^r. gife^ii. *fijtc*Ksnfc 

r >£NRT h 7? i i 7 aU y KC^W 
KU*£H)«tt:. y-5>y>*ARQ*P? HMC*T 
(07 h'UA£^*.&>' ^-t/^ffllT^o «B3ttfc 
7?*y >*NRT < ? *xa? KP»tt©«><J> 
t*. Efc^tSStcii, ;jc©*^/jr7y7 p y>^7U- 

a©4hc a t?ftni*. wosr^nfcN 

RTh^7^^D?h *Ci2l««:Btt L< , Submit, 

[ 0 0 4 9] ^ > »J > £ # U 7 jU £ W Ar- 

*K# y 7 ,'l> £ <Y Ar- * C <L S8tti#Ktt 
^ep4iccs£^c. y-5>y>^a7u-^tc 
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7" 'J > v >* jUcilffSftfe—*'?© a a ? 

r. ppA->t 9*--^"ea(i©awto^cari^ii^ 

Wcf r -*CE>»«**^«S*fl[)ARQl6«4 

[0050] HI 2CCto^'C, *$>'J>*#l»7Jl>* 

ft<omi&m cc J; -> £>mc ppy?t- ^t?H!tt * n 
4, ^tt^ii. pp>^%-i>rtt?iS3siisnfepPA^ 

P ^ hrtTN l=jfHtcPP> ?-b-^C«!il$nfcS*JS 
n^O?H^©PPA>^-t>. AJJ: CX, *S^tCj: 
-7 T A R O >^ -b - ^«ra£* C <L tC J: o T Jfi» 

&&m& P P A Ji v Hr - O & *!Ha>7 U - JU tc 

30 'X<D%^ $0 > y > ^7 cc 

w-s. #ftB«. <e«E>ARQr6»r-. *^>y>*NR 
<• 

[ o o 5 i ] * y 7H> ^ ^ A««tcc^*t:i*, i» 7>u * 
^ a* - b-x<cea«cfew 6 intern \zmm 

«r-B«ccgfflE©# y rfr * y^mcW) %x h c t 

\t. #y7. , nn'A^-t^K:Hi/'Ci*, y7^*^A 
^- vMcm?m\mmx\m t % # y 7 ^ 3? ^ ai^ 

- br a (0^1^^ # y 7 ^ * ^ a 7^ - £ i£© * a * 
Jt. -»CC:X©t<0«:iatt3H**|i«:l|7^&C i^t? 

[005 2] *^fltt, B6, H8. B10, te££>\ 

> y > few 4«ttHSfi*fi#5 u * c i 
50 A(«feit, «^wa>»iocc»i/'<:.»fE^*>*«jSr 
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h £7 7 'J > ^7 A;fc&tlO£'C*C 4 . 

it *©»*5IftK:TS. fc4Ai*. ^l^>s ^b-> 

«*ra*-fc'*, www <9-h-p;m 
f$ * ibrk tot*r . > y > **src*tT4# 
«4t*. r ? * »j > t&mtcftt »j 

[0053] an? tm*kXh-?l>ifi, T?**)> 

t*»tufci*cctj:, attJBi^'X^Aii. 
^£*a? hviisoy^y >rckm< x. 7?? 

* * d ? h *S7 ? 7 y > ©fewciw ax hfth 
H*t©i*fffiKi4a*r»i:ti, 8*pj^f^f <y 

A^-t^tCfctf*) PAG> -j-fe-^A&C* 

it -efl>rs^';>^aii©fe«>tc«^«e 

±©^&*<,^*»ft©*$>y >**a? HfeftBtf 
w>c4ic^u&wntf£5vi-. fs-7t: % !&8Eia> 

[0054]Hi3ii, *47?7i»>*»««fc*y 

7M- » A > y > ? IgffiWcifcK n« $ tvx ^ 4 

tt ccr-it iiDBsnfcja^-^>^^>y> 

> w ? > ^7 v 7 y > * teJBOfcWCS* $ ttfc? U 
-A©«»4?STC<t*Kc^r % 06. Hd t BIO. 
h£Zt. m I 2KfcW4i©4H{VC*&o mi ©a? 
U-AC#$RSj4^ YAd^Yrc^fti 
^CX<0%±U7 U-A©PRA*P ? h P 

it SttRmsMbi:, #©*£*^>y >^:m.~ 

A*CPAG>* ^-fe-yPAG 1 4*r*PRA->?*'te-i> 
*a*fc»CCPRA<«W?«:««"r^, PAG>vt- 
i>&. ? hT 1 UL <A*l^o? F©iOI^- 

-7*> 7 ^in^yr^jn a 

#g)Jmi«-C> 'J 7H> * 4 A? 7 - * &8«fcti»C. s 1 0 



15) ^¥ 1 0- 1 9062 1 

a? i/- Ave©**? a-c ttiwycftwr 

[ 0 0 5 5 ] ^2(0g7U-^12©7 u-AKfct,* 
«T4 4 l^-e©3SS&5STP P ^ 9 *-i>P P 2 

Wksmet*. pp->f ?*i-*sPP2\t* &*<d'X<j> 

7^^y>i?a7U-A©3P2©7l/-A3!)*iS^O? h 

&&mt> *©**<t7^^y>^7b-Ar'PPAB 
^ppA2^ixfio, •eti©»cca»«tt, ^>y> 

10 5? tf 7 ^ ^ ^ Aa{f<0fc^©7 y V <J > £1 7 U - A© 
*iftfflr4Ci*IH^'4'*, 7 ? ^ U 

Lt*. ccr-ii xff^cn^ti^s (TDD> ^nr 

XP? hT2DL <H5rttr> ^ftffl^-S^v 

it attJD^T'^^'7-Afc*. 7?7-'J>*K*S*8!te> 
^>y>^SH^«»J^C&C4'^C*&o ^sfe, Hr 

20 r. ft«*o*!^iiis©7?^y>^fej:tx^'!>>y 
«>«:cn*&i*H*sni:c»<ci*. 

[ 0 0 5 6 ] £K\ f»^--©Kft&.«(k©»iB€:#A 
^>o -^©ft»*li, (TDD) Kffi->ir, 

&*©-b.'Kc7 y^y ^^^jro'^^y > 
&*<d&7 u- A^aw+K^ u-A»fln?as*c* 

30 X#m<»-^<Dm&&W%l<D&l)K *MChl>X<mt 

v>1iwc)te<x&\>> {wwwea!K©t§^ocii, ^>y 
> ^ ^ is«©fii*» 7 ^ 7 y > ^ ^ ^fi©s© 

7-1 5ttt:'A^} www e?-)l K0x7'} 4 

H9»«*ai*, &*©»7l/-Afcto<,>^ x 

<K>w»»tt ^ > y > ^ 7 Ate Yaoa«w* r 
■^'j>i?7U-A«< <**i*«. Yil^ii^v 

40 7v>^y >5>? U--AtcXfl©i*l*W' , a^'5> , J>^7 
U-A^O . CCt. BlfcXte^VY^Bfttt, X 
>Y*C**o IK, fc4*&*©£ffl#|fi1WCi&S (It 
C^n^^ ttMtdSRSh*) *©^b-A*s^l>4 
*./C4>, SifePtf-^>A^A^^-?>L»>^Au^ h-$r 

[005 7] HI 41*. 7-^'y>^. y-5>L»>^, 
y 7>U^ A. V# V 7,'L* * ^ A©^tT©D^©Bl 



http://www4.ipdl jpo.go.jp/tjcontenttrns.ipdl?N0000=21&N0400=image/gif&N0401=/NS... 8/31/2004 



Page 1 of 1 



29 

-A 19 it I^7U-A14Wh WKOhO 
\t?*?^*)>? (DL)fflWJ t ^££>*>C**7?7 
(UL)ffit'^^ S^7l/-,W>i-f^ 

>#W*ftfc»»ti, SBJAD? h*str. &±o>W 
<7v>7'll>*RT> (Cis^T, OTiiltt, Yffl©*a 

? h > »j > ^isa©**-^ u-a<£7 ? 

^;^a? 17 Kl^ftH^W&o *tltt, PR A>* 
'J>^7 u-A^fcAD* h£=iOI^C&PAG> ?4r 

-^tftirr-s, -c-m. tsftntt 7?7'»j>>»J7 
u>^«ta-AP^ h*flBiir*pp> 

SftAlt PPA^fe-^ITIfcSU 

> >j > i? y 7 a- * A^fid-wftsn^o 

[005 8] Bl 44>£r3<£7'J (7 ?*>J > *NR T ) 
tO^r, S«WiY«©*P? h>v>^~* 

i^4"K IE W > P R A A a ? h 7 K U * Sr.!/** fcfc 
K. PRA-rf^-te-i>*S1W4. 
<5>'J>^7U-Atilfc<,^C» SifilHt ^3©87U 
--A©y-5>'J>i77U-A^^«>NRT*lltai^0 5 t 

<NC) *a»lT*PAG>?fc-S>££&, *1G>N 

n^7?7»J>^NRTh77v ^^P-; HCtt?* 

it Sfc^isBSict*, Ht/a7U--A(0T?:^>* 
7b-A<p*K:**tIftf J *4. 8WJHI*, M0^tT6 

Bfct ARO> *ffil*1t«lSSU * 

T) Kfecirt*. ^v'j^tfy/^WASitt*, 
pp^d ^ rcBttBtt<fc^r3a&ftfcPP->* 
rwHistt*. t&iwtt pp*?*-t>rflte«*nfc 
PPAap ? Mefct't:. PPA-^-fe-f, te&v\ 
msict^xte. ppa> ^-ii-^cHiitcma$n 
fc«it^4 ? rt<o^aa>A r q £&{r?£c 4 k 

f-sc4tctt-s # man**. -e^ARQfisaFrtc^v 
a > »j > * * v - * s n* * -c ( a 



16) ff§g¥ 1 0- 1 9062 1 

30 

[ 0 0 5 9 ] *^tiL&ztm : »®M&it&\t. mm$ 
±T?«7u-Acc&*ft&wai*p? hs^-o*^ 

to > < rriw%k&m * * > 4 ^ €r & 4 c ^ 

»SB - Jijfiftffi B«>«t?«. -rxoz o o k h z ©a p 
■?h)m SCCH? + >4^«. aft*©^-* 
aSBiaia^WBtctofe ^ -cttffi $ n. *ni*fc 4 ^ 

cc[6jrt&n*3T>Kftsffl^*fcwctt«r-sc4^ 

20 Sp^r & tcftKWWSmtl W ftf^ 4 4 

[ o o 6 o ] ®&n<»ntj\s^)\>kffi&?htc$><D-&&. 

* + >4ju (ppco 4 ca& 0 ■c-n^iir^^ 
cc. s*»<o^>y b-At*. «^&r97U 

> ^ 7 U - A© S 1 0> PJ 6S14<?>* ^a;KC^ fiff^ 
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A. 

[i(*j4 0J *fi»****B*nfcr^ 
icmixLO v o > y > ^ a p ?[■ rt risdf ^> fc»©*s 

ap ^ \- &&&m&ft t?g* s nam g nfc jwwaitt 
iio^r^AP? mosrjfe*«:tf ^fc«>^Ri, 

AD^rtr. -ecoswd^xay mo ar«*cc 
>x&m $ nfc c n ^cdsaa ccis jR«tcs«r * fc 

^Si<:Stf!iS*3!i3 7 KSaft^SiW^ys/A^ A 0 
[gB5»f 4 1 3 y-?>'J>^*H»*H2f^ 17 h 

-pti < t *>-ood«o ar ^nfe > y > ^ a p ^ 
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* * > y > j? - ^ > y jrf ? - s>rt s nfe 

r- *&{f££<£A P h 

*« b xmm * tc&o*$n 4 , 

stcsmi ^nfcr^HrA^u^h -cam* & fc»©*s 
4. 

^ct < 4 t-^ccfifflsmaD ? h «$9l?&siM 
4 



«H¥ 10-190621 
»cStf C i*4«t 4**B*iI 4 4 

iMSnfcWIB*, 7U-Art©<NK4fe-r?©JifB 

§^-aD^ h^r-^^flSS^. ^p ^ \-<0<X7t<>c 
r - £&li&S<£AP ^ h 

X p •? Y<J>m 1 CcXte^WBT* 0 . ^2 WXSdW 

e«atcifeffL ( Tc^c4*ft*4T*««am^f t 

[0 0 0 i ] 
[ 0 0 0 2 ] 

^ 4* . 3 - P ■;> / ^^>X f> A GSM < »*ait©fc«> 

o>±mm*sx ) to <fctf*^>iita-c*6 d c s i 

8 0 0(1 8 0 0MH z©^V^^iifr>Xr A) , 
* (tKB) (Di^r^ I S - ! 3 6 1 3 

6 ) . i S - 9 5 CV£ff«d 5 > . ^J:O'0*©->X 
rA PDC i'*-v?A'f : l'$ btfry-) ^Stfo 

> t* » - ^ ra-cse $ n* ^ t << )Mdx * tt ? v$ <i r 

-*4H«tC. ^4L/tT. At-* 7t-^a. toJ: 

3 WXOlsttLXt* jl -««8 U fc 4 * K , 

*Efi0^- *'CA X i>&&X<&mte<}:v'/£ tc&zm 
4^r-* £j^tc. iS#*i»coif-b'Ai 'jr. 

[ o o o 3 ] a-D v ^mswm^Ei s \ «. um 
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is <±tt»ts«ifr-'a?\M tmmzmzmw 
t?*o, 5ifflM6ni:i^iaft«s«ife:iiiijLt:. 

f 7, r ju t <omo>&it £ $fr? h -7)1 * -rf r < 7fi* 

[ o o 04] mi it, a*jaw*^^^ a 1 2 (b 

SS> ftjj^fcUMTS^'?Ag>t!^i I <j>n* &™ 
[ 0 t) 0 5 ] *t?ttffi<W'*^a>6. *E«tHK«1S 

#|ijsn& 0 ra-Kft^n^sr^-fea (C DMA) k 
^-jgtt aa^a^fe. wait©iiiia»«c»ni$n 

1 0 0 0 6 ] ? h £ift5»fci£* ? r 9 - ^©ftffiKl 



10- 1 9062 1 

tftfc*, *«terc'tt*rc*#. ratcpjs;ow*ii:«iiiB*w^ 
c & HB,afta <i im? z> t . 

$ ft£ c * £ c O B*U*r 5C 
a« . S * <Z>f* JbWtcc . » u <ir 9 h ©SHift j\ Sfc 
&M jlM ? -b - i> A h l^fl^ - i>«r«M JH i S 

ttiacHr-siftr 6**55**^^. -^ccr-^^t 

[ 0 0 0 7 ] tctlim 1 ®*&&*c. 1 3 ©«4 

[0 00 8] *BH*flFlT5. 5 3 3, 0 4 4««. 

[0009] Xl/i? hP^^AU^-X {Electronics 
LetTCrs) . B3 2@. ^1 3#. 1 996^6^2 0 
0. 1 175- 1 -^iry<T. 
ikeda) |S«:J:4AJR r^^ ^ot^^^-^^r a 

(amdca) i^&TDMAtca^t^fcaaitaasffl 

(TDMA Based Adaptive Modulation with Dynamic 
Channel Assi qrnenx (AMDCA) for Larqs Capad 
w Voice Transmission in fcticrocellular Systems) J 
It. ^W-rX^C/^D ;' h^^&M07 U-A 

W& c »&. & * off ttiffii t; r - >? -m&H 
[00 1 0] XBMNt»2. 1 74, 57 l*». SCffc 
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teg zmtz i<x & * <o&mm i; * w 

[001 1 ] 3-D? >f#RH6 3367 1 W*. 

50*^7*** { R A ) *P? h FTC% * 

j: vc, mo ? r tc»*ar*o ifcfit*-* 

[ 0 0 12] 

[ % W^JBft V <fc 0 i T h ] W>@fl** . -b JU 
[ 0 0 13] 

ft£4*^B#cr> h 7 7 J v $m&, §8tMXG>*^:* v 

- ^7> > -*fb3ft?dX:»K«^c. t 

Atcj>irr *c itc j: ^tlg$n^, eft 

6C' 7 U - Ai* . » 0 fi 0 i'- i- > A #»-G>7 b - A 
»C»i*j|i|*ir 45 1/- A© ?)l~7<Di<*?1n&Z Stf J: 

[ 0 0 14] *5Si««>*iE«, ? 

- AKSHfttffta: #*i $ ft ^ c £ «*» £ ? 
[ 0 0 1 5 ] #£fl<D-&j£ Kfel-ri*. ^ 1 

7u-Acc»«sn*o i«if!W«r*tt«j i r^«p 

EMT*&fcK:|8««*ft*. »*0>7l— Al*. 

~-?coi*t§£> a «, Afrttx-ffli.'? & c <L#t? * . cnit 
coxstiHMrc* o , c ft&7 u - Ai*gf*©jtsiBft w 

^^CiSfeU. Cfttiil^&^AAP ? M^CC 



<«W 10-190621 
St? *U^D?I' oPttJB^fttt . -^£>7 u - a 
H9. fl%tt. Kif &Ci3^1?fif-S. ^2 

ft&. ^2©»7n^Ji?*B£'C**iS^it, ^b-Atc 

**ft&*'!fOO*'Y^^O^ HCfeC^C, 7I/-AKJ: 

[0 0 16] -o©7 U-A^fel!0^r&ft4*«>* 

M2 ©*7fct:t**2 wXKvmtm r> rft*3 ftfc* 

( t . » ^ A * D h titttftHtt *>^C* 1 AO;U 

^ ^ i?*>* # ad -; ht*, ^-ojjtttc 

[0 0 17] «*^*<C*CWftl*fta7 U-Ai*. t*t> 
^i7U-A < superfrane} 4r^T4. 7is$t)lf 

i^^i^C^W. ^U-Ai*, 1, 2, 4, 
8, 16, 3 2*6^tt6 4©7U-A&Stfe:i^a 

M^i*>, 3Tft'©7 lx-AiC**ft*^D ? 

U - A* -6 C ^*|g7 U - Ad^#JNSKflf 1/ C A P 

y hCDiSffl*. a7l/-A8tC3SA*Ci^r'**, 

U-A^10C'7U-A^. fra>a7b-AflWPl©7 
U-AiBHi©^Py h«a«:WO. 3W2«07U-Ai* 
p©a7i/-ACP©2«>7U-AtHt«t?A0. WTKI 

ft J: 0 * < ©itttftJa ?l/-Ai*TTC4 * 4 

[00 18] 7^y>^-*ai. *<tt>*>. 9tt 
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it*?'^ * s tt&» oar?: ii*n? & fl 0 3 r 

*K*P? h£Stf. Silfe^y^X^AtCJ: 

[00 19] y$>y>>^-*»fBKfet*i:i. £tt 

fcfcKfltfflT * [ai - 1> > y -rf 42 - *>©*'C > 
'J > * m ♦} ITC £31*0T £ . C ^ fc^HR AS-s - *J > 

[ 0 0 2 0 ] Wit/r*3tife»a«**S!» 

[ o o 2 i ] b i i*. m L &<cftmm<Dzmvmcm. 

MWcfc^i:«. 3E4(./CH2-Hi8.ft<?-Jlff , r^o © 

4. 

[ 0 0 2 2] 

Jt. 7 u - A©* 1 WMctttftH T?<* 0 . » 2 ©»7c 
It. iSfel, HSK, a-TO*rnKA4 

^aai/ fco b 2 -a*. 7u-M4^i 

7U- ^ t, ^ a ccra u 'CR* $ txtctko 
{±$1 & ct ^ K ia« 3 n# W * v 6 A t * 0 

6 1 5 * U frCA 0 , C tiWSiSI^FQiK 6 * A JU A 

[0 02 3] r 
*p?Mi* $4 AAD h l 5fl>«*©T<4 
K0'C&&. B2<£;£TSItfMcfc^t&, ttK-JBfft* 
»«;Ma»Sti. C©*S£Ktt ft*©xa? h«:«HS 

-» 



4»W 1 0- 1 90 62 1 

ift»;frft©*-©*ll*, 200 kHz. lMHa. &b\> 
it 2MHzi«Ci^&, #BS§^16^ * 
SfcO. 5 77m$x2MH2©XP*h*SU 
«17tt, *«*-fX©0. 57 7m$xiMHzO 
ad^^I. #K#^i8tt >k**0. 577m 

^C*6o «BW1 6fe*. CCt?i*SftO. 57 7 
msx2MHz©AP?h*St/ t #HBMH7«, * 
■*^X©0. 2885aisx2MHza>XP? hft* 
IMfflS^lSli, *3£0. 0577msx2MH 
z D ? h t** o So©** ft ^ P r 

[0 02 4] SilcSsKJCfctllt, i^^CAd.; h^-T 

•YXi^ S^WX*fa»J-^D?h^ 2 
»aK^:*^-y-^X©rf7^3F'J-©--70>AD ? h, 3 
SSK^ai^^X^^^nj'-coD^OXD ^ -t- 

[ 0 0 2 5 ] -^-7 u- A^me»«su<o±'cp«c -7 

*^(0aD ^ hji, 1 0iBI©*$c^c ? hi*t*it 

G>+B1^X©*Dy I^I^^aD^ hjt, 
£#'C*&o C©fiMli. 7l/-ACD*^a^Ht (mo 

i»*r*Ci*!t?***^a-JU <»«©«©fljC ; 

Witt, Etc^jStcftj^^n^o *&Wi, 

h ^ts^flp* nfcfl^f^uw>c ^-rticoftaR *>tf ^ c t 

tt<. «$tC, ZUy h^tl6©%7C^Ml/t:E4r^fi 
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»»*fllCfcttf*E->fl>2 5 0 k H z*l©AD y N*, 4 
5 OkHzK^P -^i * 7 « C <t 

3 0 OkHi ***«W8©* * 
[0 02 6] #£^it, ^u-A*s«aft (H2©2M 
Hz > ©jft*T-SJSH«:i&^&c:i^»iUJ!ll^ 

ftfi BcciaaBfc^te < i i -rxom& -? 

[002 7] B31t, B2KJ:4*4aap? b©»« 
ttfc^-K^iS^&C^^r'**. ttRttit. lift a 

m'&mmmm^mw-wftm'c to a -c ft ft w 
fti#& £ ft C ^ £ o *tt©r*tc«« $ *«« 

<&&o m3 ©Pice fot^'Ct*. = "?©aK©4fcft s - k 

tt. a- K I aa©ttft:a- KraHISft&IWB^* 
A**? MtfA : > ^(tC'SfiJfrMfc^Ji^a'hSfe 

it. 2*R <Tftfofc:a-F!©2ffl> r&4©'C, - 

^©it£©£ -& << Am t ^ - v 2 

?£Z^©#$^ m-©WAAO ? h {JtB : > rt 
-Ktt, tttttblO*R <Ttt*>fe=s-n©l 0«> 

K©gft -5 ra«F*c»aT* c <t#ra 

3 ss^jtft n - k tc j; * E-?<D$m t^-vz mm> 

[0028] *n :X%<LlMllcc. ZQ vl ©«», 
T&frfc, — P ? h T 4 C t & r-* 4 r - 

-» 



<JB¥ 10-19062 1 

*j©»»ttftff0"a*£. i*sftfe#«sw^, aoo k 

Hz. 1MHz. fcJ:tX. aMHz'CM, H2KJ:& 
^B-HaWBHKte^X*, -r?©ifc(,**WB <2 0 
OkHzfeJ:^ 1MHz) KltZll^^-b^ h QAM 
(B-O-GAM ^llt+^-b? nts»*iaia) 

S4>Jtc^ifS«s (2MHz) fcfcttSiM-S'te? 
QAM (Q-O-QAM. 0<l^7^ ^ htt.vJiiiliS: 

[0 02 9] I^W^JQcMUM^J:^ 

83 1^1 91*, Qo©t»S*WC*|* 

fc^»t:'ftC-8|5i«:*^*¥NKi J: o^ClE^^ft. %© 
7U-At*N+K iXttN+2, a?U-A©«fa©7 
u-A{D^N + 3ift£<*:^c, ?u-^ttiij(tf 4 

ft?"-4r*ft:£gtf*a? hli, A* I (tt«) «IW 
Wti6ft"Cto9. *«aif r -*, Tft^*>, if^?:^4r 

(tM) «|WftW*>ftt:^4. 
[ 0 0 3 0 ] m&7- It. -^*t^*(rK ^ 
*©»HWiai^ + >*JU«:R«t/, Cft&l*, fci^ 

-^tsMWifc*, ^*^Mft«JWt*er*& 

3S±(*cc»ft3ftfc«i#^«, «»jSrpH&ft^o? r 
©R*Sftfcis«»»©*^, *ft6tt:£Stf*C4tc 
ft4. 

[0 03 1 ] *^©»aa**!Stt^J:ftt*. 
^4Wl£ l/fcttB > It. ^D -^ KcH"r4*©"Iftft 

W ^ O >' - ^ ft $ ft fcWS* - 
it. ^©SM*©tt«©«:»©*l0a-Ctctott**l 



http://www4.ipdl.jpo.go jp/tjcontenttms.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/NS . 8/3 1/2004 



it. ABT?S£l.'/* # *ftt>*>. Hft'f-^l 

it. -*tc— 7<©a7 u - APtfttww* t nra & a a 

r At*, 0r«<&INES*Iti: ffi -7 r »S ^ - £ tmt 

- * > £ m, v »n«ft ^ w *«> 
(^cixit, aftm snass) ©*bwc^»x» 

, r - * 3<f tf*frD£E3 < £ *. it, M 7 W 

a. #yn>^> 1?**. rcc. ^oapvKd 

[ 0 0 3 2] «*&fM$*. JiH©S»«©ifi«^-^ 

.'U i> *«tcAft&»§#tcti:. <-ti s m-r - 7%©* tc 

;l J; tfiftipft) 9 ft *. iBCK: ^ r * p v [■ 
Jl> £ *£J3ir ^ % r A^fto^SK Wot: 

3ft. *ft£ga<ptiost:frftfc*py h«rr*c 

t^Stt^*. HBSftlOftS.SaftttfeJ:^^^ 

? h£ft2MW»#, ^X^A(&£ft©?*CC»t,t:£» 
ftrfixKCC , AMT & SttJ5<DffiS? - cc£K £ n 

ftm*, £ r cc^ ^*>m&<£ * - ? © i^fc 6 
K«. » 1 <2St$J^(t<$8/j^--l7< <$! <J>SifcJfi(ME 

[0033] t«ccto&ft^4AP* hilO^C^ft 
<D5*>, fc£*i* aP h#^0#ftttCU193T& 

n. *p? h i. jyrratiia^ 

it. ^d? hs^o^sttK*oa 4 c6n, *<^c, x 

a-;>h2, 4. 4<5j:O'6^C^»ftfrC|U0^r6n, * 
t^c. ap? h 1 , 3, 5. fcj:c/7#sioyrc*>ft 

fcffii^ ? 5 -rf - * Aft& x p ? t a 

0 WJt?*> £ C i r> *C t * 

Sffl»^^'t'A^A«. sic^p? 
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wr y r ^ » ^ Atfua , ftaacaco^^ y r ju 

<./Cfe< fea&fe:. fSARfiO^o-j h^fil* ac? 
^^xii, s^C-fe^o 'T&toi?, 

? hoD^-^tSftt/. cn^-o^gr^ci 
tc j: 0 -m&wm^A p ^ ^ c & #1:'* * 4 o 

tTi. 1/ 1 » * p ?F U0g& ui»£m t u u 
[0 03 4] SttH^^X^AtCtetf&AD v 

yxA <itts»^*->> £T6C4^ea&. H^tt, 
ft £ & -g<g--?r-?g ffi u t: . tw* 

Iff U < * ft fctftttcfi O r v *&if>&Mr?ii h C 
i^Sttf^ II 16 it. Ii^f7't'XfA^. <t'^> 
ao^ 4W*©*Ot*«lifctC«0S t C&^*!** , r* 

vm#) s 4>*oit, »»JW!i {r^'j>;?AO-; r 

**) Ql*Tftfr:frfe2lE&*P r hp*l 0 Od^Jft* 
7'D y i? 1 0 1 KtoC^C, *ttW*y^A^A|t, 

ic-^u-Ax <7?7 r y>>*>y*>!;> 

<^>*BgcMSlR«. -^ 1 02, 1 0 3, fe 
ct^M <)4^<-^y7^>r3A^U*C^ft. 

d-ijXMiyp?* i06^Mtf o ccr-it, ^U-A 
X h U-^)SK4HtMr7 b-AjgR^D-bA 107, 
1 0 8, 1 0 9aTOSSft*. hk:^^, ^^cc-ia^ 
u - Ai tr.-?© ? I- - a 6.1s & 4 IK* 0 *a * £ • 

[ 0 0 35]^o?Ml OKfct^C. 7Va 

£tf£ 0 ^p^i 1 i^M^r, ^uc^m^s^ 
gawoar^^&^t:cp»^AXP ^^n 0 

^a-;Ml 2*CfeC*tT. Jt^aQ *p KDttffliWf 
^fto^a (##cci/h$(,^a^ ft 

-e^ir'^oftit, «tt^^^^p?fr 

^0??l 14 it. Af?7l 10, 
111, 112. 113. *sJ:0\ «^CCj:-T^Ar 
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<*ft**i?fTfctf*o * 1 i 5«:fet*tr. Sjfe^ 

<fcVC> &«©««** A* D? HEfl-PW*. 

it. U!i*cc^c*-^o*lla>«»0i*4» 
fi*©*n? ma« 

r. «©iw©t»rft*©*R#. Amn^t 

fcStwfc 4" ^ n it ft h ft l >. 

[ 0 0 3 6 ] ?'n * 1 5 vmRZbtc'&lc. g*fej^ 

^afiaR^s-r^^^d-^yp ? * 1 1 e rii 

a^4 0 31*. t? ! 1 8tc^<#. 

©l»»*D v h-Cfe+»«tiiR*itlftUftC*Ci*^0 

[003 7] #^«ccj:-5*ftoctot^tfc &&g$i© 
tmx lt* V 7* W At*— b'A fecfctf* V $ << A 

fflMt^t'^A «««B©»«c*toi: 
*ft6©#M4Kft-?i:*n? h&mosr^ n*© 

U0> ?-b-i>4aJ:E>'lRw^ S#©*S^Kfec^CfiBR 

a s nfcrt s*5 <t e/a *j ax fe j: ot>J oar jHG£©«-? 

isXDWO&fr&K fmiCLXl>>ZV- b*©SKK!fcff 

(./c»ft-7i:e^ 0 Btc£&$nfctttt©H©Km£H 
©±©-7- £i*fiit, rawc (./r^** - b'A* i» 7 
'Wa*>\ *>&i>tt, #'J7^*^Ax*&A^:{fiffo 

T£;^pftVCC>&o 'J7^U^. ft± 
^'J7^^^A0^-b'^«:!|*T*»Bli. tctk 
it. ;<irv h XCC'A tw J: x b'^ISK J: - 
rB*3n6b^*»«'C**o *EWC J: *#&©*-' 

©B©x b # - ? ©EHtcctec > X it, &mo>& £ ft fcf- 
*SfIiS®**3 0 m $ 1?** t * , 1 0H©b ? h x 7 
<BER> #i*«3ft*£*S*U'a'*o isffr- 
£ ^ > * - 'J - J: "C^c 
b'MSK J: d&B <h S ft £ b'r fe I S# 

- t Ait, KTicltdS^icSftW 3ft*lKrx2 -IjJE 
< F E C ) atx^-i^a^CXatWBMSyn h 2 ^ 
MWT&o #'J7^*^ Atf*-b'*fcjt % fc£*tf, « 

»©.<>*-* ? n*«»Kfe»47 7 -owaire*** 

{-fttt, ^^/'-^ ha^-^iattfeJcasARQax^-ST 
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[0038] Si^ H54*J:cna6*<MIRUt:. ii^O 
W^feW* L» 7^5? A7 ^ 7'J >^r- ££fl£i| 
^ HS^ewt HiB ^:fec^r B»W3»s±^TtcnB 
jflT-SgHS-frft^SiW < B S ) 4&g® (MS> Ofel 

71/ -Alt, 7 ^7»J V^^CCfel^XtCl.i.O^P 
R A (^^? h7>^A7^4r^> ^o-^ h^C^f?^ 
*ftfo*>, 7?^'J>?a7l/-A(Cte^ , C» 
«Ji^M*«:a4 C id^t?a 6cfc 5 ft^*S*B^ 

©PR A AO* KDttBKH^&Wtf^yfV'^^a 

7u-^Y^D^tai^n4f-***t. pr 

A^ot;' h^S^OTi'^'J^J^lz-Aft^c^Sav 
u-Atcfec^c-«<CH4B*Wf 6»^ccit, SMi^ 
it. YAP? hX-thfecoiaB^ae^^W-^^ 
^ *ftttftiaSft*ftXPRA^P? h*BIBf * 
pj^^Sjlfe^v < i/A^ACCSi^UXfe< fc^K, -C- 
l/C. a^u-AiOIHT'-eft^fitBSltA^c^oc, 
*'*^AK£&t4£iJ0*£* 
[ 0 0 3 9 ) itIW* P RAaP ; V(D-r>x. ®ti>m 
it. *ftiJt*Bi8!lO, ^©J:^ftS^r>»^»*S 

C - < -73^©#tt«>WieK P R A -rf - t>«:S«f ^> 

^■'«ttaft*. L^H^iO.^, (H5i<:fec^rit. ^en 

2 1iCSt^r. PRA-^9'te-S>3!)*a«$ft& < tfB** 
.ftr*3*h «<0W>'J»7I/-A©PAG 

-?X. 1 "?gfctfl>ft©g gg©7 ? ^'J>»XPv^ 

fttt7 ? 7 y > u- Art©*Ksnfc— 9©^ a 

? h (*6^tttHft©Aa^ h > <J>\ZW&%&1*Z<> % 
ftmiW"? h7^Hr^^D |> ajWCfe^rt*. B* 
0T^6Hlt. — flStd. aHJ: < aSB*&j&« Ufc » 
UaP;L &&Ht. WlSf^fHg-llg 

»sti/r»*. *»«K:^nit, «»ciio^csft 

fe-^D^ h <«^^tSS©^D? M it. &© 
7 ^ > ZB? I— A©eH©*©^ClC , Cil3B'^ 

[ 0 0 4 0 1 sew**, *asi3ftfc««ta©i*«B** 

Hi*. #if&©l*L »M* s ««pI66^«6«tS»©S* 
cc»W$ftfc©ilSll'/«fc*(cj:^c. ^ftt>*>. §rb 

KttrBftf*. Sfc, ttlttftc, «W!i^©^-»aiH! 
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[004 1 ] H6ii, 7l/-A4j^^li7l/-^^^ 
-Al4#**4«**£. Mtcy*>y >i? < DL) 

*rta«tt, *ftw*r^^y>> <UL> *wa*4. 
H»K4L/, z^iisue. fc4*«. »%ft£ti»s 

ffc<FDD> KJ^T, Tttfcfc, *ft&«WCr>fcH 

4 c 4 ic «fc r s n& 4 fg^f 

*. KtC, U-A 1 4G>**tCH61?i'*--'7 t ' 

»gcrtftfej>^± g n^ -c, *w*q? hbb*^ 
> y > rimtr ? ? y > ^*iaic?>ii*i?ii#raw<ciiiH# 

:fcfcF;W:f H6<^7i/-i,os|SiS*iaifl[>JR#t*S^ 

[0 04 2]»««t* 1 **>y>*aeDL«iBi 

l/. 8ttJS):WY*P? h y-b-sxott^^ 

&ti& -en**. Htc^^c, #*y*p ? rrrc&ff 

Stlfc-rf ^«^UL7 U-AKfct-T 

PR ?tr-^&&ifT6&&KPRAAP ? 
ttDL7 l/-A<DPAG^o? HTCPAGX 

SWXC^) RT$iajii?&<fc 9 P 

*>. ummmi\<DR t t y *y > » ? * >* 
[ o 0 4 3] w > y > y r ju * ^ Af-^ii 

i*. B7fcJ:tfH8Kfie->'C£C/4, gil^i^'Ar 
* L/C , C «W: 5 K ^0 > »j > * r - a 
*K*t*ig«i 3 (, > 0 31 *nfc— 3* & t 

-» 
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tmw- 1 0- 1 9062 1 
4«& < 4 t Oftf5*fl>#«Hec <fc vci^n 

t-^Mt^cie*"?^ smsnfeppjrff 

■b-t>«rft«l/fc#*H«. *fiP2 9«:«-?r. PP>* 

©3 nfc i i » * p p a ^/rs u ^csft o/catca 
w. «8*tc^K'S'4ct^r'a 1 Site 

gt7VATAi^ J:»iJ«!)aP? h^tfttKgma 

[0 0 4 4] H8& — o^av U-A 1 9CC^^Z^ 
CD?u-Ai4 ^r#^>II]B*C' F D D 7 7 7»J>^ teJ: ex 

IT. PPfeJ:CJfPPA>' ^Hs-^4. ^U-^a^tXa 

7U-;^w s > ^Kft y e> > "j > 2? y 7 * ^ ^ 

^-rmmmh&mm^z* **R^pp>-j-b 
ppa»*i6«> ?*~i>*%mucwc, m 

mm&. 'X<J>%±U D L v u-^f 'J 7 * ^ A D L r 
- * SIE iffiM* 6 C 4 ;0^C * F-*v~z & &<E 

r- $£Ht#&tttt ^^ti^a 9 t &&&& 1 fe 
C4^ a**, 

[ 0 0 4 5 ] 'J 7^*^At-tA*i*l/U»4^< 

^*®iiB«jf tv?*)>» ism*** v y y > 
**C4^**. a»*J»«4Wi:n*c4 

gt7VA r A 4Mif * * ttOgltli^^EiaiT^gr* 
fci^iil 2 k^y H?4>*. &y«»€:EM***:«> 

gjtotftfctfm. 3£5ij©yr 

^^^A^^p^*^C44^4*tCii, san 



http://www4.ipdl.jpo.go.jp/tjcontenttrns.ipdl?N0000==2 1 &N0400=image/gif&N040 1 =/NS . 8/3 1 /2004 



Page 1 of 1 



x . mcmft<P<D y r ju * ^ A#[**igaw &ii.f«a>& 

-^^mtti>ct cci: vt, sua > y > 
3»e y 7 * 4 A<3>«tt=£ nitt <* * * c ± *. & 

Mtr*oy r^*^ A»jtoss**9»**3!>\ &*t' 

[004 6] H9fcJ:WHl Olt a*«D»S«:te»6 

# L» 7 Jl $ 4 A 7 ? v y > . *£P3 

> y > u-a<?)Yao * h r**> ft** 

OPRA^a? hOtt»CHf £r-££f<?o i&fct 

6PRA^o^h©-^:*ji»t:, sen 3 5 

ccffi -> r , *na#«raB« t, x tfttttf* y r a, * -f a 

r - **£{rr*C i S^tV&a^iMl?* PR A 
ttJI*G2, ££P3 6(CfE<?'C. ^O^^H^U-AG) 

r ? :f y > >#ifiKP*itti? + >* utrmss ftfcftJ 

*p? KCfeO'C, 8ttJiUS> ft£P3?ttfE<?T. ttf* 
Ofcfctcttff 3 ftfcgfo©* o ? r <5D7 ? 7 'J > 

Ji ti, £B1 3 8 cc& -> x 7 ? 7 i» > * r - * 
?^7LI>^ap^ Hi, fc£*I*i6H©*a 

4. SCO 3 7fcJ:0Mai> *-fe-^#. cftfe© 1 6fl 

1 6 HS<7>^ P ? I ffc<* ftfc-rf * * -^£&ft Ufc i 

tsic. ■eni«W3 9Cv:t3E^t:, ^m^v^a* 

tc S \$ ft r - 3? «rffi£fi U ft w n*** 6 ft t \ SfP 3 

mTz^a? t*<D{tL&v>\m&&&. combat*, r 
y mm. 7ttn4 o cess 9t:cn £>o* p ? h 
leasts- sei*, »^^c«wssoi*«*jS 

10Q47] IteomH. fftfc>fc. B5fl>y7^4U 

Atf-b\a<j[>*fl£t, I89©#yr^*^ up- trx<^> 

-» 



ftm* 10-190621 

i*. ^-^isfiafttj-tf'cft&i&sttft^o 
««i6fift«(KB»^*>6»^^i*, saw^t^^A 

li. »P3 7*J«fcCX3 9K^-7t:ft3nfe*»^ ^-b- 
i>fci06i,>x. »*»«cHi/t:st^#flt«ijfijj[Ofcx 

ssn+tc -c-n^ wa-s- & » £tc i*. s * <o@7 v - a 

ft *«WB «Jft ft aO •? h ^ft < a 0 , SEP 3 7 
J: W 3 9 J: o xim $ ftfcMa>' * - s>ti. 

[ o o 4 a ] hi ow, # 'J7ju* ^ A7 ^ 7'j > m 

*»ih^6Y^P? hriadSftfc^ *-k~tHD*0>& 
«>WfflpH6ft-^**^«19*«>PRA^Pi' hOC'AP 
? H7Kl^A«:floWfc<!;*^ % ftffiaWW*. ^tt 

. c c i?^«tw>»nt x-mmic sw * t a n r 

t^SPRA-rf ^*-t^S*. — 7*4^t*a»©PA 
P y V *St^X0>*±a > L» > 7 U- AGCfc 
t^Ci^ tfflMti:, U-A^^NRT&fljMAP 
v h (NO iiMHTiPAG^^-fe-^a*, 
(DNCAa^Kfe^. Sife^ii. *fi|^fiSgSftfc 

L^ilslHtC. y»>'J>»ARQ^Py i-CC ^T4 7 

«4>*^»*Ktt, 'ZV>%£UT "J > * 7 b-A<0 
^gJ^ii, *0at:6ftfcNRT 
1^7^ ^i?^P^ H?Sil«rlBttO. SMC*. A R 

y h©Bft47 !»7" y >^NRT h77^ ? i?^P-^ ^ 

»5a&ft**-c»<o 

[ 0 0 4 9] "J > 'J 7^ > ^ Ar- *j£ff 

i*. ±tcg^$ftfe^i^Pft-? 4 c4<$*:, na i i fe* 
xm l 2t?*3ft4o Stfe^^-:^ y-AaqwftgEK ft 
or*'; 7 j^^A^»^j&&c^^gtf^»gci^ 
•t-ftt^ sep4 uc^-r. ^o>i»>i?a7i/-Ar 
3&« t^&r- ^ otcmc m^tixK^m up? r 

-rf^te-t>*ftttcca«r*. sep4 2ii, ra p p -rf 

-^-iX^W^ff^To %£P4 3^ffi^ 

t. PPA^ v*~i>X&n<Dm&&X:SXl.*t>£l* i $ 
ffljfflbfci*- SttJB^^Af A«. ^eP4 4Kfifc^ 

13- 
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l/fc * h t *i*5*© A R Q£S«F 4 5^ 

VC. *©ttBfe#ftBfcal*p?&. isffii, 
7^' * r A #± T <D&rt£<C> '? & is (f U Rr>. 

n&x y r k»bw & 4»s«iiJSJfi«:»7 

[ o o 5 o 3 a i 2 tctoc^c, ^ f > 'J > y r * 

rt © fccfc^rafetifepp-rf^isf-^ rug » * n 
twntt. p p * v Hs -s^rawanfe p p a* p 
? h att^ p p -»f ^ -fe -2Tias«] s nfeWitr h 
xp-; hf*w>pPA>* fc^tf, w^rfccfcoT 

it^SOA R Q > v fc-i>£»* C££J: -? TltS? 

ttjg ;o- f «ttwcp p pa>^*- ^^fi l, tcrnm? U 

-A(tt|»< *©«£&?•>:> y >^l/-^tt4 
CiKtt&o «©ARQ££T\ *"»y> 

£NRT&ff££€rfrgb. Mil*. #«jr^>uy 

o > 'j > » r - » >■ - w mt u % < s ft £ a *c <ia^ 

[ o o 5 i ] # 'J r * </ ASstccM ^ tt , y 7 k * 
4 A-tf-- fcr*©Batcfc^c±«:3aw I fc <bH UjfeftJtf 

fc-ttftKBrtf ©# 'J * ^ AtftftcM 0 ST -6 C <t 
* & Sffi 0 r (r* *©T\ E9j©#StolK* 

tt. #yr^*^^-tr^ccHauc«, yr**^ 
-br ^yr^^f^iSil*** 

[0 05 2 3 H6, 08. BIO, fcc*£>\ 

HI S^^KSftiAiK, r-^y^fc^^ 
> 'j > * shiu: few & *ssn*s*^ o \,*ct*&& 

ju <*fctt, ag®iW<^»*il*c»t/'CSff^**ttJST 
*SR> $r*>y>* h^7^ *P? 

tt. -€-<JWfi«r«Jfi6cc^* *i*it. ru*ss?V> 

[0 05 3 3 v moStr^-?:^, 7?^'J> 

-» 14 
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10- 1 90 62 ! 

^ d v v &m&<»y+ > y > ^*c**ft < r . 7?? 
y>*K->u> (fct^*. r 
^pp-rf^-b-^tewji^Ki^r^o ^>y> 
>? ^ u v &7 •> ? y > ^ aea>fc^^*i o *>n & 
s«©ttia(c*3i*i:it s^^yt^rA^^© (y 

T^^-YA^-fXCCfe^^) PAG> ?ffe-y*4^ 

it (^yr^^^A^-f^Kfew-S) nc 

it. wtn^. *fl>r7^>j>>aMi©fc»«c«*«a 

T'j*fl*ffl££*&C it*. *feicc^- rad^^i 
[ 0 0 5 4 3 B 1 3 it, gc£7 ? > i?^<i^S^y 

r& z 4 ju w > y > >? femottwc mu $ ft^c c ^ t 

HftBSWULWiSfi^S!***^ B^±©W* 

it. cent. jiiosn/csa-»^^>w^>y> 
^ ^ > y&7 9 y y > tfcmoytc&iczm zntc? u 

-A^tf&tTRTCi*^^, 136. B8. BIO, 
te^tf, HI 2fcfcW6t©41a]CC*&o 11^7 

t>C£(D%±U7 >;7'J>^7 A<£ p R A aP y 1 P 

KHai/r, vt©*^^y^>y u-^cpag 

>• ?-te-s>PAG 1 4ftr*PRA-rf t?"te-^&g^fei«> 
CCg^filt, PRA<0***ft«f*. PAG>-yb- 
t>fi*. y hi I UL <*^^it^ct ? KD^- 

7) «*j a r^^y^^yr^*^^ 

»u«i«©yr>u*^A'r-»«:3a&fca!)ic 1 § 

t©J5-7 u^-A-cc©i!0^r**lt8iWccttJBT'So 
[ 0 0 5 5 ] m 2 <Dffl7 u - A.oar 2 ©7 u - AK fc i * 

rt*. Siifc^i*. yr^^^A^oy>^r-^^ 
crr^4c^*©aus*^'rpp-rf ■^--^pp2«:» 
iw^ser^. pp> > -^-s>pp2it, s*©*o 

7 7 y > & 8 ^ u - a© W 2 u - jutf^ h 1^ p ^ 

h (*&i*ii^D^ hd^7) T2DL&ais<hr 

& # $IM l*. X©*^ 7;7>J>^7U-AtPP 
AB§PPA2*3SHEO. *ft©lfe«:Stt«tt. 

y > ^ y r ^ 5? ^ A^{t©/c^>^r ^ ^y > ^a? 
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WJLti, CCm S»W6CB*»|fl.^fi <TDD> $ 

[ 0 0 5 6 ] Wtr>^<OWM^^\t<DWm^K 
-~?v>immt, B#»«>s (TDD) ccffivc, 

fo1t<:it^rgfri>www {7-^ F^^) (vv 

t*. ftioc-JS^u-Aictot^r. xmv> 

Sttttft ¥*> > 'J > * 7 u - acc Yffl©*fttMt 7 5 7 

A;Mft<> o CCX\ &AX*£UY<mfflt. X>Y 

[0057] Bl 41*. 7?7M>?. 
»J 7 ^ $ >f A . 4<S J: 'J 7 ^ $ 4 AC^TTiPH'WpJ 
J6I4© £ & £fc>tf cc «fc £ , »«M?(C 
totf £&ff<££&&^\ &<D&*<D\i\t, T 

i )>*&&<»mJ?x;'temito& (c 

-A 19**, Z^7U-A14^fiS*h £1<DM> 

ity^>y>^ (DD Brcao, ^2s>*><o&7?-7 
>^ff$nfc»»ti, BBixd? h£SD 0 e±a>Ji 

(r-;7»J>^RT) CC4<*Ot\ flMIU*. Y*P? h 
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4*fcW 1 0 - 1 9 0 6 2 1 

&aiw*o *eb»t*. r * *y > * i» 7^^ 

Bta 0 »2©E <'/^'J>f RT> tctot^C. «tt 

d ? h taao* * p p >* ^ - i>&mt$> 0 

[0 05 8] HI 40»3©Jt (r?^>J >i?NRT) 

RA^yb-s-^a^-s, *<oS?uw^$r*>u 

y^>»J>^^t,-^^NRT*iJiM^D ^ V (NO 

7'J>i?NRT h77^^AP; hKS*?£7 FUX 
^Bacc, ^>U>i?ARQXD^ hcc*tT*7Ku 

>^NRT 1-77^ **n? 1-^1^^. Sb 
^^^■tcii. u - aot v > ?7 u - A 

Th77-f v tza y Yx-mm&mfeb, &mm^ a 

RQ> 9^-^ *a«*#*lit§0, ^NCX 
h<0Mv^7^' , 7'»J>^NRT h^^^ i»^^a? 

Tfi*. y«5>'J>^*'J7^^MAafft^ PP^D? 

h ^cSttH cc <»: -> 1: as fehfc p P x ^ * - *^i?BBtt $ n 
^ fHftni*. PP-rf?'fe-^i?«sfl3nfcPPA^D 

hiCto^r. PPA-)f^t!-^ **<fcCX, ii^efco 

t:«. ppa> ^*--s^'CiHiti*cMiHisnfe«it"S'4 

aU' ? lrt<7>£ Q£>A RQ ^i^fif 6 C t J: 0 (t^FT 

<oa ^ u - a© > u > > ^ u - A*c#fe*fe"jT ^ c 4 cc 
»ah^. -e^ARQffiscy^vyv^NRT 

[ o o 5 9 ] *^K&zfm%®iMWi&\t. mwt% 
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£t\ SCCH? iSIM"©^--***^ 

y^rAtt. ft:**!*, sftnec. tMfr»4*S*&iSi 

- RCA* J: £ * 0 

[ 0 0 6 0 ] 8ttlt4>Sft i/^ JU*MW4fe»©*Jfe 

* + (PPCC) *C*& 0 *ti*3Bltf*fc» 

> £ 7 - AK & 1 <D »Jft14G>* Wo?h cc^£^ 
Scos^Miaibr ? h «r^'ca^fl«E«)P P C C * a ? 

r *stfo -eti-en<^>7 u - A*«4>/h$ ^ pj«ti<M> 
*^p-^ a>*> s *vc c * temple && ? g>* p ? ^ 

#*tti#Otf? h&WT£J:Ott. pPCC*o?h 

CCDESt*, HI 5t?*3tirii&, PPCC*P; h 
4 7^, 3H1 ©SAWaitr v> M 8 *t>'£2 ©SAW 

0 * $ l * * o ? V 5 1 4(3 J: V 5 2 
it £ 1 G>«&Bttlt'? b 4 8 itB 1 <QA P h 5 1 ^ 
*»PU ^2©«A*»^-p I 4 9#»2<0XP 9 t 5 
2 £a*J®T&C ifclfc 4. 7 y 7 U > A©*3 

^p;^s. *»<fAo^ hsaK^-ytr^^^^'- 
wecsasnfcw^tctt. «A*«Dtf ? h 4 8te<fct>'4 

n»fe«>fcfe(/crat/*p ? ► 5 3 tiMsrr*. c<z>j: 

OK. PPCCao? h©lfKfiti, 7?7>J 

it. my i> - A(c»sft i/y-cffi^^-aWWHHSPtc h 

4* 

[006 l ] um^W&btc^a v vm*kX9&\t* 

#we«os*c6n&AP? n^-r^it, «»#i6it? 
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(WW 10- 1 9062 1 

* -c* o , ^>y>?7u-A7u- a it 
imc uc, r * *y >^u-mw > i> > ^ 
it. *st/<aoar&n*:*at^n9Hi, «rcc % 

> 'J > ^ j HaKtJfeffaWtliBfeft-C^* J: 0 <t*« 

[ 0 0 6 2 ] B 1 7 ti, J:****^'^^ 
^BSSOD^o^JHftST. BSSC'tRfttt. 

> h cr- ^ 2 0 0 it, tt^4<3j: y/S /cl*r JU^" l' XA 
S-CS2 0 l wa->fexo ^ h(^>r 

fo7 AO v Y Z 0 2 a fc^CJ^ > 'J > * x 

o v h2 0 2b©UAh«:atfo Aoty hfi!0^CS2 

Of««0»j6€:*fe^J:OK:, BSS0c;.h^>^-^'2 
0 3 =6 4 • 1?>1'-<><2QZ ffie©/ca&<0 

r- »m>t „ h ^^T-s^tcM*^ ^ r ^.«B/as 

S2 0 5€r^*C4>J:<. *(^>», 

;X Tt; £ *S^C & . 2- Kf}ff]B2 0 64*^3- 

K fliJDf -60 ^PS 2 0 7 ft* <fc EflkH%&S8 2 0 8 

it. B^*«a*Bafttc«giit/t:, -Ac*i?r>^+2 0 

4^<fc-?t:33Hl3n^aiS«^«:»«W'&o 

r. 05-2 08 it, Af3?tMQitt:tci/ 

fc*9t:-7^o3>H3-720 0 g^BiarF'C 1 r>o> 

AO^h ^fiMT^o *ffl*Kl T-o ?»2 0 5-2 
0 8 it, -7 ^ ? d 2 > r p - y 2 0 0 ^*iJi(l^T 4 C^a> 
•ft**???*. ? > 2 0 0 - 2 0 2 it, gifc^ 2 

> h p- 5 BSC<0-»C&-7r -3b4c^t, 

- 2 0 4 it, Um BIS ©-tt^C**o 
[ 0 0 6 3 ] B 1 8 it, *»Btcj:4«5«»^^A^ 

>hP-^3 0 0CCj:-?'C8(liaisn^ ^-1 ^u^> h 

p - * 3 0 0 it . mm* x -7 TT^MMccn n o s 
rfc^p y \-t£*z>t,>xo>m$&te&rz>Aay 

pj66tt«o*> ^ -rf - * t mwc v a x&7ftt 7 •? 7 y 

ZOy Y?-7)\,3 0 \iCL,tc&<>X> 

>hP-7tt. xp y h ^-yj Kcfc^a afe^ffat 

OlSg^ A tct & 0 , M S 0> r 7 > i'- ^ < 3 0 3 
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*- v h **JST £ tc$>ic;<>r 7 I «SB/«7c» 3 0 5 

-rCA**«r«:tf , ^ - KfliBB3 0 6 i*=2 - K^ftlJP 

$mmZ 0 7 J:tfi«@%j£(IB3 0 84*. 
*»Mf«»te«sil/r. *l*t?r>^3 0 4KJ:-* 

? £30 5 -3 98^ hr-^'UCWc^^i: 
70fl2>ho-730 Ofl>*Ufai©T"C 0 - 

I ZftiS&h. «<tfttca. y D ? * 3 0 5 - 3 0 8 
tt. -7^j7D3>tP-73 0 0 (DKlj^CCTf'ig^re 

[ o 0 6 4] ±taa>flWSKfei*r**. «^©»att 
fe. ^*#Ki4->rtt, KwsnfcflaRtmfcor 

*'Ctf jEI/ ^ * c <b \m*>frv*>b. 

[01 ] ■fe,'b^-t/A^A«:4jW*5>afl>-fe. , l'f:^ 0 
[0 £ ] h~7 U - A©«-7*-.0>3»3t«+*7n 

r. 

[05] *ft|9C[»5att*ttSS8Cc: <fc £ 7 v ? U > J M 
r ^ 3? A a f- *&m&7Rir. 

[06] H5©> 7-k-¥<D$<< $^y<D&fri:7R?. 

[07] aw«tt«*cc<fc * y * > i» > 5? u 

7^^Ar-*&<i£*T 0 



«SH¥ 1 0 - 1 9 0 6 2 1 

[08] miO» !*~t:>o'?4ls^%tt*<?* 
[09] *ft |8<C4f aaar *tt«»c J: -5 r 7 "J > * # 

•J 7 ^ * A $ iSMt* o 
*. 

[011] W©^a*fcHMW <fc * -5 > 'J > $ 
# 'J 7 * 4 A ^- $ &H £ ^ 0 

[0 1 2 ] H 1 \<f>J y<k-i>0>$ A 2 > 
T. 

[013] *^W©^^*l«*Kct:4^»a«« 

[014] *56!BK:J:4*4ftTDDBlff«:*T t 
[015] mmfi&MMT&tcm<*mii<c<}:Zii& 

[016] au^ h«0^r^fc«>K r^^ry X 

A£^f 0 

[017] J:*»«i»^^^^ AWct ? >? 

[018] *SWccj:&Sg|«G>7o * i?H«:*T. 

1 4 - , 7 U-A 

16, 17, 1 8-Ad7 h 

1 U-A 

[HiEMIUSSS] H5 
[ffiiE^S] KK 

[ffiErts] 

[05] 



-*i 17- 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
[Claim(s)] 

[Claim 1] It is an approach for controlling a physical wireless resource in the wireless 
system which contains in a base station subsystem and it some mobile stations by which 
wireless connection is made. The physical wireless resource is divided into the frame (14) 
continuous in the direction of the passage of time. The 2 -dimensional slot (16, 17, 18) 
which has the data transmitting capacity from which said frame changes is included. The 
data transmitting capacity of each slot is determined by the dimension of a slot. At least 
one frame includes the slot of a different data transmitting capacity. Each slot expresses a 
predetermined assigned part of the physical resource contained in a frame. It can assign 
respectively dynamically because of use of predetermined wireless connection of many 
slots in at least one frame during the period of a frame. The 1st dimension of a slot is time 
amount and the 2nd dimension of a slot is one of the following time amount, a frequency, 
and the codes. Moreover, a base station subsystem The approach characterized by 
determining assignment of the slot for wireless connection based on the size and the 
condition of the need for data transmission of wireless connection, the need for 
modification of data transmission of wireless connection, and occupancy of a slot. 
[Claim 2] The approach according to claim 1 characterized by the slot of the 
predetermined integer individual of the 1st size category being exchangeable for the slot 
of the predetermined integer individual of the 2nd size category in order that the slot 
included in a frame may belong to the category of at least two allowed different sizes and 
may change the slot structure of a frame according to the amount of each physical 
wireless resource. 

[Claim 3] The approach according to claim 2 which the number of the allowed sizes is 3 
and is characterized by the slot (16) of the biggest size category being equal to two slots 
(17) of a size category big next, or ten slots (18) of the smallest size category. 
[Claim 4] The approach according to claim 2 which the number of the allowed sizes is 3 
and is characterized by the slot of the biggest size category being equal to two slots of a 
size category big next, four big slots of a size category to the 3rd, or eight slots of the 
smallest size category. 

[Claim 5] The approach according to claim 1 characterized by dividing each frame in the 
direction of the 1st dimension at the time slot (15) of a predetermined number, and 
dividing each time slot into the slot further. 

[Claim 6] The approach according to claim 5 that time amount-time sharing is applied, 
and the die length of each slot of a time amount dimension is characterized by being 
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dependent on the data transmitting capacity by this although the frequency range of the 
whole time slot where each slot corresponds is occupied. 

[Claim 7] The approach according to claim 5 that a time amount-frequency division is 
applied, and width of face of each slot of a frequency dimension is characterized by being 
dependent on the data transmitting capacity by this although the period of the direction of 
the passage of time of the whole time slot where each slot corresponds is occupied. 
[Claim 8] The approach according to claim 5 that time amount-code division is applied, 
and data transmitting capacity of each slot is characterized by being dependent on a 
corresponding diffusion code by this although the period of the direction of the passage 
of time of the whole time slot where each slot corresponds is occupied. 
[Claim 9] The approach according to claim 1 characterized by the continuous frame of 
the predetermined integer individual which is not negative forming a super-frame (19) so 
that such a frame arranged in the location same when modification does not arise in data 
transmission required for super-inter- frame wireless connection, and starting from the 
start of a super-frame in a continuous super-frame may correspond mutually about slot 
division. 

[Claim 10] The approach according to claim 9 characterized by each super- frame 
including both slots (C) for realizing the slot (I) and logic-control channel which mean 
informational transmission. 

[Claim 1 1] The approach according to claim 10 characterized by a down link signal 
containing the general-purpose logic-control channel (47) for which the signal connected 
to slot-like control [ wireless resource ] was prepared. 

[Claim 12] The approach according to claim 10 characterized by each control slot (C) 
belonging to the category of the allowed size according to the physical wireless resource 
expressed by it. 

[Claim 13] The approach according to claim 1 characterized by using a predetermined 
frequency band in order to convey both a down link slot and an up link slot according to a 
Time-Division-Multiplexing system. 

[Claim 14] The approach according to claim 13 characterized by for the continuous frame 
of the predetermined integer individual which is not negative forming a super-frame (19), 
and each super- frame containing the down link frame of the 1st number, and the up link 
frame of the 2nd number. 

[Claim 15] Although it is used in order that the 1st predetermined frequency band may 
convey the down link slot on a title, and it is used in order that the 2nd predetermined 
frequency band may convey the up link slot on a title So that it may be used, in order that 
the asymmetric traffic conditions of the up link direction and the direction of a down link 
may be answered and the down link slot on a title may convey up link traffic Or the 
approach according to claim 13 characterized by for a slot crossing and assigning it so 
that it may be used, in order that the up link slot on a title may convey down link traffic. 
[Claim 16] The approach according to claim 1 characterized by maintaining a secured 
table in order that a base station subsystem may show the size and the condition of 
occupancy of a slot of a frame, and in order to maintain the optimal rate of use. 
[Claim 17] The method according to claim 16 of determining whether a base station 
subsystem assigns said slot to connection based on the transmitting quality which 
evaluated the quality of the slot in which at least one assignment is possible, and was 
demanded by said connection, or it does not assign. 
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[Claim 1 8] The step as which either up link frame storage or down link frame storage is 
chosen as a response to a slot demand in a base station subsystem, The step as which 
frame storage is chosen, the step in which 1 set of candidate time slots from the selected 
frame storage are formed, and in order to find the best candidate time slot The step to 
which 1 set of predetermined selection criteria are applied, and the step at which the 
transmitting quality offered by the best selected candidate time slot is investigated, The 
approach according to claim 16 characterized by including the step to which a decision 
for assigning a slot from the best candidate time slot is made. 

[Claim 19] The approach according to claim 16 characterized by making the decision 
whose base station subsystem assigns the slot for wireless connection also based on the 
information included in the secured table of an adjoining base station subsystem. 
[Claim 20] The approach according to claim 19 characterized by for a base station 
subsystem to assign a slot based on the transmitted power used for the communication 
link by different mobile station so that the slot assigned to the 2nd mobile station which 
uses high transmitted power in order to communicate with the 2nd base station, and the 
slot which is in agreement in the direction of the passage of time may be assigned to the 
1st mobile station which uses low transmitted power in order to communicate with the 1st 
base station. 

[Claim 21] The approach according to claim 19 that a base station subsystem is 
characterized by assigning a slot based on the communication link form used by different 
mobile station so that it may have the slot of these selves by which circuit switched 
connection and packet-switching mold connection have been arranged at the secured 
table of the base station where the optimal location adjoins about interference of the 
whole system. 

[Claim 22] It is an approach for setting up the up link wireless connection between a base 
station subsystem and a mobile station in the wireless system containing a base station 
subsystem and some mobile stations. The physical wireless resource is divided into the 
frame (14) continuous in the direction of the passage of time in the wireless system. Said 
frame includes a 2-dimensional slot (16, 17, 18). The data transmitting capacity of each 
slot It is determined by the dimension of a slot and the slot of the data transmitting 
capacity from which at least one frame differed is included. Each slot expresses a 
predetermined assigned part of the physical resource contained in a frame. It can assign 
dynamically respectively for use of predetermined wireless connection of many slots of 
each frame during the period of a frame. The 1st dimension of a slot is time amount. The 
time amount of the following [ dimension / of slot / 2nd ], The step which transmits the 
capacity demand (21 35) which shows the amount of the physical wireless resource as 
which it is one of a frequency and the codes, and the mobile station was required by 
wireless connection from the mobile station by the up link allowed said approach, The 
approach characterized by including the step which determines assignment in a base 
station subsystem as a response to said capacity demand. 

[Claim 23] The approach according to claim 22 characterized by transmitting the notice 
which shows the location and amount of an up link capacity slot the location and amount 
of an up link capacity demand slot which were allowed about the frame structure were 
allowed the base station subsystem by the predetermined down link slot rather than were 
[ and ] fixed. 
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[Claim 24] The approach according to claim 22 of a wireless system being the approach 
of providing a mobile station with real-time data transmitting service and non-real-time 
data transmitting service additionally, and showing the data transmitting capacity as 
which the mobile station was required in the capacity demand (21), in order to secure the 
wireless resource for use of the wireless connection for up link real-time data transmitting 
service. 

[Claim 25] The approach according to claim 24 of showing 1 set of predetermined 
parameters which describe the quality as which wireless connection of a mobile station in 
the capacity demand was required. 

[Claim 26] The approach according to claim 24 that a mobile station is characterized by 
sending the capacity demand (24) which shows the data transmitting capacity of the 
addition required of the base station subsystem when a data transmitting capacity demand 
increases during the period of wireless connection on-going [ for up link real-time data 
transmitting service ]. 

[Claim 27] An approach according to claim 24 for the mobile station to make intact the 
assigned slot for at least one, when a data transmitting capacity demand decreases during 
the period of wireless connection on-going [ for the up link real-time data transmitting 
service which has the slot to which some were assigned ]. 

[Claim 28] In order to distinguish a certain mobile station which operates under the same 
base station subsystem from other mobile stations Moreover, in order to secure the 
wireless resource for use of the wireless connection for juxtaposition up link real-time 
data transmitting service Each mobile station has a temporary predetermined logical 
identifier child. A mobile station to a base station subsystem The approach according to 
claim 24 characterized by sending the capacity demand which shows the temporary 
logical identifier child, the demanded parallel data transmitting capacity, and the 
identifier of the addition which distinguishes juxtaposition wireless connection from the 
wireless connection on-going [ other ] which conveys real-time data transmitting service. 
[Claim 29] The approach according to claim 22 a wireless system is the approach of 
providing a mobile station with real-time data transmitting service and non-real-time data 
transmitting service additionally, and a mobile station shows the amount of the data 
which should be transmitted in the capacity demand (21) in order to secure the wireless 
resource for use of the wireless connection for up link real-time data transmitting service, 
[Claim 30] The approach according to claim 22 characterized by transmitting the 
directions of one or more slots with which it has the freedom in which a base station 
subsystem dispatches the demanded wireless connection to the available slot of 
arbitration in the quota decision, and the base station subsystem was recognized by the 
mobile station by the predetermined down link access acknowledgement slot after quota 
decision. 

[Claim 31] It is an approach for setting up the down link wireless connection between a 
base station subsystem and a mobile station in the wireless system containing a base 
station subsystem and some mobile stations. The physical wireless resource is divided 
into the frame (14) continuous in the direction of the passage of time in the wireless 
system. Said frame includes a 2-dimensional slot (16, 17, 18). The data transmitting 
capacity of each slot It is determined by the dimension of a slot and the slot of the data 
transmitting capacity from which at least one frame differed is included. Each slot 
expresses a predetermined assigned part of the physical resource contained in a frame. It 



4 



can assign dynamically respectively for use of predetermined wireless connection of 
many slots of each frame during the period of a frame. The 1st dimension of a slot is time 
amount. The time amount of the following [ dimension / of slot / 2nd ], The step which 
determines assignment in a base station subsystem as a response to the need which it is 
one of a frequency and the codes, and shows the amount of the physical wireless resource 
as which said approach was required by wireless connection that new down link wireless 
connection was detected, The step which transmits the paging message (27, 28, 41, 42) 
which tells the location of one or more down link slots assigned to the mobile station 
from the base station subsystem at wireless connection on the occasion of said quota 
decision, How to contain the step which transmits a paging acknowledge message from a 
mobile station, and the step which starts down link transmission from a base station 
subsystem as a response to the detected paging acknowledge message as a response to the 
detected paging message. 

[Claim 32] The approach according to claim 31 that a wireless system is the approach of 
providing a mobile station with real-time data transmitting service and non-real-time data 
transmitting service additionally, and a base station subsystem is characterized by 
directing those locations to the frame structure about the slot which was assigned to 
wireless connection and which is repeated periodically in a paging message (27 28) in 
order to form the wireless connection for down link real-time data transmitting service. 
[Claim 33] The approach according to claim 32 characterized by to send the paging 
message (27, 28, 41, 42) which tells the location of one or more additional down link 
slots where the base station subsystem determined assignment as the additional slot, and 
was assigned to the mobile station at wireless connection when a data transmitting 
capacity demand increases during the period of wireless connection on-going [ for down 
link real-time data transmitting service ]. 

[Claim 34] It is the approach according to claim 32 which a base station opts for the slot 
quota discharge about at least one of the slots assigned to the slot when a data 
transmitting capacity demand decreases during the period of wireless connection on- 
going [ for the down link real-time data transmitting service which has the slot to which 
some were assigned ], and is characterized by making a corresponding slot intact. 
[Claim 35] In order to distinguish a certain mobile station which operates under the same 
base station subsystem from other mobile stations Moreover, in order to secure the 
wireless resource for use of the wireless connection for juxtaposition down link real-time 
data transmitting service Each mobile station has a temporary predetermined logical 
identifier child, A base station subsystem to a mobile station A temporary logical 
identifier child of a mobile station, the location of the slot which was assigned to 
juxtaposition wireless connection and which is repeated periodically, paging message 
**** which shows the identifier of the addition which distinguishes juxtaposition 
wireless connection from the wireless connection on-going [ other ] which conveys real- 
time data transmitting service — the approach according to claim 32 characterized by 
things. 

[Claim 36] In order for a wireless system to be the approach of providing a mobile station 
with real-time data transmitting service and non-real-time data transmitting service 
additionally and to form the wireless connection for down link non-real-time data 
transmitting service In order that a base station subsystem may show the location of the 
1 st slot for the non-real-time data transmitting service about the frame structure in a 
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paging message (41 42) In order to tell modification of either the location of the slot 
assigned during the period of connection for non-real-time data transmitting service, or 
an amount, moreover, a base station subsystem The approach according to claim 3 1 
characterized by notifying the new location or new amount of a slot by sending a new 
paging message. 

[Claim 37] It is a base station subsystem for the radio communications system which has 
a base station subsystem and a mobile station. It is the base station subsystem which has a 
means for arranging the information which communicated into the continuous frame in 
the direction of the passage of time. A means for a base station subsystem to dispatch the 
information with which each wireless connection communicated to at least one 2- 
dimensional slot in a frame repeated periodically is included additionally. The data 
transmitting capacity of each slot is determined by the dimension of a slot. At least one 
frame includes the slot of a different data transmitting capacity. Each slot expresses a 
predetermined assigned part of the physical resource contained in a frame. It can assign 
dynamically respectively for use of the predetermined wireless connection of many slots 
of each frame during the period of a frame. The 1st dimension of a slot is time amount, 
and the 2nd dimension is one of the following time amount, a frequency, and the codes, 
and the size of said slot about the size of a frame The base station subsystem 
characterized by being dependent on the data transmitting capacity demanded by each 
wireless connection. 

[Claim 38] The base station subsystem according to claim 37 characterized by including 
the means for maintaining a secured table further in order to show the size and the 
condition of occupancy of a slot in a frame, and in order to maintain the optimal rate of 
use. 

[Claim 39] The base station subsystem according to claim 38 characterized by including 
further the means for communicating the information about an adjoining base station 
subsystem and an adjoining secured table. 

[Claim 40] In order to advise to send in the access slot notified of the capacity demand by 
the mobile station The means for making a general-purpose access slot location notice, 
and transmitting it to all mobile stations within a predetermined down link slot, The 
means for making the means for receiving and interpreting the capacity demand from a 
mobile station, and the slot quota decision which assigns a slot to the wireless connection 
required and identified within the capacity demand, The base station subsystem according 
to claim 37 which includes further the means for making an access acknowledgement 
message and transmitting them alternatively to these mobile stations with which the 
capacity demand was recognized in slot quota decision within the predetermined slot. 
[Claim 41] In order to set up down link connection, the paging message which shows at 
least one assigned down link slot is made. Them within a predetermined slot The means 
for transmitting to these mobile stations that should establish a down link alternatively, 
The base station subsystem according to claim 37 which includes further the means for 
receiving and interpreting a paging acknowledge message from a mobile station, and the 
means for dispatching down link transmission to the assigned down link slot which was 
shown in the paging message. 

[Claim 42] It is a mobile station for the radio communications system which has a base 
station subsystem and a mobile station. It is the mobile station which has a means for 
arranging the information which communicated into the continuous frame in the direction 
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of the passage of time. A means for a mobile station to dispatch the information with 
which each wireless connection communicated to at least one 2-dimensional slot in a 
frame repeated periodically is included additionally. The data transmitting capacity of 
each slot is determined by the dimension of a slot. At least one frame includes the slot of 
a different data transmitting capacity. Each slot expresses a predetermined assigned part 
of the physical resource contained in a frame. It can assign dynamically respectively for 
use of the predetermined wireless connection of many slots of each frame during the 
period of a frame. The 1st dimension of a slot is time amount, and the 2nd dimension is 
one of the following time amount, a frequency, and the codes, and the size of said slot 
about the size of a frame The base station subsystem characterized by being dependent on 
the data transmitting capacity demanded by each wireless connection. 
[Claim 43] The means for receiving and interpreting the access slot location notice 
transmitted from the base station subsystem, in order to set up up link connection, The 
means for making a capacity demand and transmitting it by the access slot identified by 
the access slot location notice, The mobile station according to claim 42 which includes 
further the means for receiving and interpreting the access acknowledgement message 
from a base station subsystem which identifies at least one recognized slot, and the means 
for dispatching information transmission to said slot recognized at least. 
[Claim 44] The mobile station according to claim 42 which includes further the means for 
receiving and interpreting the paging message which shows at least one assigned down 
link slot which was transmitted from the base station subsystem in order to set up down 
link connection, the means for making a paging acknowledge message and transmitting it 
by the acknowledge slot, and the means for receiving and interpreting down link 
transmission of said at least one assigned down link slot. 

[Claim 45] The mobile station according to claim 44 characterized by including the 
means for identifying an acknowledge slot further based on the information included in a 
paging message. 

[Claim 46] It is the radio communications system which has a base station subsystem and 
a mobile station. The base station subsystem and the mobile station have the means for 
arranging the information which communicated into the continuous frame in the direction 
of the passage of time. A base station subsystem and a mobile station The means for 
dispatching the information with which each wireless connection communicated to at 
least one 2-dimensional slot in a frame repeated periodically is included additionally. The 
data transmitting capacity of each slot is determined by the dimension of a slot. At least 
one frame includes the slot of a different data transmitting capacity. Each slot expresses a 
predetermined assigned part of the physical resource contained in a frame. It can assign 
dynamically respectively for use of the predetermined wireless connection of many slots 
of each frame during the period of a frame. It is the radio communications system 
characterized by for the 1 st dimension of a slot being time amount, and for the 2nd 
dimension being one of the following time amount, a frequency, and the codes, and 
depending for the size of said slot about the size of a frame on the data transmitting 
capacity demanded by each wireless connection. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to sharing a wireless resource among 
various users in a cellular wireless system generally. Especially this invention relates to a 
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user's data Request to Send sharing a wireless resource between both quality and an 

amount in the system which changes quickly. 

[0002] 

[Description of the Prior Art] the time of application in this case - setting — the most 
general format of migration personal communications — the digital cellular wireless 
network of the second generation - it is ~ these networks — system of Europe DCS 
which are GSM (full-terrestrial system for mobile communication), and its escape System 
of 1800 (1800MHz digital communication system) and North America (U.S.) IS-136 
(tentative standard 136), IS-95 (tentative standard 95), and Japanese system PDC 
(personal digital one — cellular) is included. These systems mainly transmit a speech, 
facsimile, and short text messages like [ are the restricted rate, for example, ] digital data 
like the file transmitted between computers. When a predetermined user wants, the 
system of some third generation is designed for the purpose of the service area of a 
worldwide scale, selection of various data transmitting services, and flexible sharing of 
capacity so that it can transmit and/or receive at high speed, even if it is a lot of data. 
[0003] The Europe communication link standard association ETSI proposed the 
migration communication system of the third generation called UMTS (whole-world 
migration communication system). The purpose is a house, office, a city, and vast 
operating environment including the environment of the suburbs like a fixed station and a 
mobile station. Selection of service is various and, in addition to the migration telephone 
known now, the format of a mobile station contains the multimedia terminal and 
integrated terminal which mediate the communication link between for example, a 
UMTS system and various local systems. 

[0004] Drawing 1 shows the eel 1 1 of instantiation of the UMTS system equipped with 
the fixed base station subsystem 12 (BSS), and the mobile station 13 with which some 
differed in the range exists or moves it with a user. A base station subsystem may also 
contain one or some base stations, and the base station controller that controls those 
actuation. The predetermined radio frequency range is secured in the middle of a base 
station subsystem and a mobile station, and there is wireless connection by which 
actuation is controlled by the specification of a system. Both the time amount and 
frequency ranges that can be used for wireless connection specify the so-called physical 
wireless resource. One of the largest technical problems of a base station subsystem is 
controlling use of these physical wireless resources so that all the terminals put on the 
service area of a eel may be able to receive data transmitting service of the quality 
demanded always, and it may become as small as possible about a mutual interference of 
the eel which adjoins. 

[0005] From the system of the advanced technology, some approaches for sharing a 
wireless resource are learned. In a Time Division Multiple Access (TDMA), the 
frequency band of the used transmission and reception is divided into a time slot, and a 
base station subsystem assigns the time slot of one or some repeated periodically among 
them to use of a predetermined terminal. In Frequency-Division-Multiplexing access 
(FDMA), the used frequency range is divided very much into a narrow band, and a base 
station subsystem assigns one or some among them to each terminal. Such combination is 
being used for many current systems, and each narrow frequency band is further divided 
into a time slot. In a coding division multi-access (CDMA), each connection between a 
mobile station and a base station subsystem obtains a diffusion code, and this diffuses the 
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transmitted information at random in a quite large frequency range. The code used in the 
service area of a eel can distinguish the signal of a request of the receiver which is a 
rectangular cross, or is almost a rectangular cross, and recognizes a code in this case 
mutually, and the signal of other coincidence is attenuated. In the orthogonal frequency 
division multiplex (OFDM) which was mainly suitable for service of a broadcast mold, 
from the transmitting central office, it is transmitted in the large frequency band divided 
into an equidistant subfrequency, and the frequency deviation of the coincidence of these 
subfrequencies generates the 2-dimensional bit flow of time amount-frequency space. 
[0006] Similarly about the technique, the connection protocol based on various packets is 
known in the packet-switching mold wireless network, and although the connection 
between a mobile station and a base station subsystem is not continuous, it continues in 
between with the package which has an adjustable idle period. When connection has a 
temporary pause as compared with a continuation connection system, i.e., the so-called 
circuit switch mold, the advantageous point that the wireless resource demanded by 
predetermined connection is not occupied superfluously is attained. Since it needs for 
transmission of a packet with a fault new after each pause to exchange a certain control 
message or informative message between a mobile station and a base station, generally 
data transmitting delay is a ********. Delay may result from passing along the path from 
which the package differed between a transmitter and a receiver. 
[0007] For example, a third generation cellular wireless network has at least other thing 
twists or the thing typical [ some of those things ] although a certain thing of a terminal 
13 has low capacity considerably in the case of drawing 1 and it has the wireless 
connection of enough with a base station which becomes and needs a part for picking of 
many common wireless resources temporarily. Being able to make low capacity 
connection for example, to speech connection, mass connection is video image 
connection during loading of the image file in the data network connection to the mobile 
station through for example, a base station subsystem, or the message period of a TV 
phone. In the advanced technology, the approach a base station subsystem divides an 
available wireless resource among various kinds of users by the flexible and dynamic 
approach is not learned. The approach of the advanced technology with some relation is 
explained below. 

[0008] U.S. Pat. No. 5,533,044 is indicating the frame structure with the same size of 
each time slot. By choosing the adjustment approach according to need, the data of a 
different amount can be transmitted to each time slot. 

[0009] Electronics Letters (Electronics Letters), The 32nd volume, No. 13, June 20, 1996, 
Reference [ / else / IKED A / tea / 1 175 - 1 176-page / (T. Ikeda) ] "the ecad modulation 
based on TDMA equipped with the dynamic channel assignment (AMDCA) for mass 
voice transmission in micro cellular system () [ TDMA ] Based Adaptive Modulation 
with Dynamic Channel Assignment (AMDCA) for Large Capacity Voice Transmission 
in Microcellular Systems" Another frame structure by the slot by which much sizes were 
made equal is indicated. Although each connection has the same data rate, the adjustment 
approach which is different in order to amend the changing switching performance is 
used. Since many slots are given to connection which the trouble produced from the thing 
of good quality, the modulation device in which it has resistance more can be used for 
connection which a trouble produces. 
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[0010] The British patent No. 2,174,571 is indicating the frame structure which can be 
adapted for the changing number of time slots. Although each connection has the same 
data rate, a modulation device which is different in order to give a noise and the 
resistance over interference is used also here. It depends for the die length of each time 
slot in a frame on the modulation approach used by the connection to which the time slot 
was assigned. 

[001 1] The European Patent No. 633671 explains how to multiplex the acknowledge 
message used in a packet-switching mold radio communications system. A system is 
divided into a subslot by mincing RA slot to a short time interval, or assigning a 
rectangular code during the period of RA slot instead of making the acknowledge 
message transmit to all mobile stations freely within a (random access RA) slot. In order 
that an acknowledge message may decrease risk of colliding mutually, a small group's 
mobile station is allowed only for one mobile station to transmit within each subslot. 
[0012] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is introducing 
the approach for flexible and dynamic division of a wireless resource in the base station 
subsystem of a cellular wireless network. 
[0013] 

[Means for Solving the Problem] The purpose of this invention is attained in the same 
arrangement which is responsible to division of a base station subsystem or a wireless 
resource by dividing into two or more frames which a base station subsystem can 
especially assign a wireless resource according to the traffic demand at the time of the 
specification used by different connection, modular one of various sizes, and the partition 
that it parameterized. These frames are periodically repeated so that a repeat sequence 
may contain either of the groups of a single frame or a continuous frame. 
[0014] The approach of this invention is characterized by dividing a physical wireless 
resource into a continuous frame including the slot which has the changing data 
transmitting capacity in the direction of the passage of time so that the predetermined rate 
of a physical resource that each slot is included in a frame may be expressed and each 
slot can be separately assigned to use of predetermined wireless connection. 
[0015] In the approach of this invention, the so-called physical layer of the transmission 
channel between the 1st radio station and the 2nd radio station is divided into a frame. A 
name "the base station" and a "mobile station" of instantiation are used in order to 
distinguish a radio station mutually over this whole patent application. Each frame can be 
further divided into a smaller unit, two coordinates or a dimension can prescribe the size, 
and this makes low order block construction of a frame two dimensions notionally. The 
1st dimension is time amount, thing semantics can be carried out and this can divide this 
into the continuous time slot for which it has a predetermined period for a frame further. 
In the suitable embodiment of this invention, although each frame contains an equal 
number of time slots, use of a time slot may change to another thing from one frame. The 
2nd dimension can be used as time amount, a frequency, or a code. When the 2nd 
dimension is similarly time amount, each slot of a frame is further divided into a still 
smaller subtime slot. When the 2nd dimension is a frequency, in each time slot contained 
in a frame, a frequency band narrower than the frequency band where the whole covered 
by the frame was assigned can be extracted. When the 3rd dimension is a code, the code 
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of almost a rectangular cross is [ mutual / a predetermined number of] a rectangular cross 
or is available during the period of each time slot. 

[0016] The smallest resource unit assigned from one frame is a slot, and at the 1st 
dimension, the size is prescribed by the die length of a time slot, and is prescribed by the 
division unit determined according to the property of the 2nd dimension at the 2nd 
dimension. For example, in a time amount-frequency frame, the size of the slot of the 2nd 
dimension is the bandwidth of the frequency band which was used in each case. One slot 
is always assigned as a whole to use of one connection. In this patent application, a time 
slot is notional and it is important that it is cautious of differing from a slot. Generally a 
time slot is the division unit of the frame in a time amount dimension. A slot is the unit of 
the physical wireless resource which can be assigned to single connection. 
[0017] A certain predetermined number of continuous frames form the so-called super- 
frame (superframe). In a digital system, since it is most natural that various numbers are 
generally powers of 2, as for a super-frame, it is desirable to include the frame of 1, 2, 4, 
8, 16, 32, or 64. The slot by which both are contained in a predetermined frame does not 
need to be equal size, and the flexibility of the approach by this invention and dynamic 
adaptability do not necessarily need to have the same slot structure of the frame contained 
in a super-frame, and originate in it not being necessary to assign a number equal to each 
connection of slots from a frame or a super-frame. The slot structure for use of various 
connection and reservation of a slot are changeable for every super-frame. On the other 
hand, when a data Request to Send does not change, it has the same slot structure as the 
1st front frame of a super-frame, and the 2nd frame is the same as the 2nd front frame of 
a super- frame, and that of the 1st predetermined frame of a super-frame is the same as 
that of the following. Vocabulary called a super-frame is the name of the mere 
instantiation to the concept which can express many continuous frames from one or it, of 
course. 

[0018] In up link data transmission, i.e., the transmission which faces to a base station 
subsystem from a mobile station, a mobile station needs arrangement of some classes 
which can secure data transmitting capacity for their use. In the suitable embodiment of 
this invention, each up link super-frame can send freely the capacity demand the mobile 
station was orthopedically operated by whose packet at this period including a random 
access slot. Respectively, a down link super-frame includes the quota acknowledgement 
slot which notifies the assignment by which the base station subsystem was recognized. 
Acknowledgement is generated according to the priority regulation set as connection of 
the form which changed based on the capacity demand received with the sufficient result 
with base station subsystems, and the traffic load to which priority is given. As for a base 
station subsystem, it is desirable to maintain the super-frame size secured table which 
manages assignment so that an available wireless resource may be used by the optimal 
approach. 

[0019] In down link data transmission, a base station subsystem assigns data transmitting 
stowage similarly according to the priority regulation set as connection of a different 
form, and the traffic load to which priority is given. It notifies down link assignment in 
the same paging message preferably used in order to tell a mobile station about an input 
down link Request to Send. Once a mobile station acknowledges right reception of a 
paging message, down link transmission can start use of the assigned transmitting 
capacity. 
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[0020] This invention is further explained below at a detail with reference to the suitable 

embodiment expressed as an example, and an attached drawing. 

[0021] Since drawing 1 was already referred to by explanation of the above-mentioned 

advanced technology, refer mainly to drawing 2 - drawing 16 for it in this invention and 

explanation of the following suitable embodiment. In a drawing, the same number is used 

to the same components. 

[0022] 

[Embodiment of the Invention] Drawing 2 shows the 2-dimensional frame 14 by the 
suitable embodiment of this invention. In the above-mentioned explanation, the 1st 
dimension of a frame is time amount, and the 2nd dimension was maintained so that it 
might be either time amount, a frequency or a code. In drawing 2 a, the 2nd dimension of 
a frame 14 is a frequency or time amount. The size of the frame of the direction of both 
dimensions must be chosen as there are other specifications and compatibility which were 
set up about the system. In this example, the die length of the frame of the direction of 
time amount is about 4.615 mses, this is divided in the direction of time amount at eight 
time slots, and the die length of one time slot 15 is about 0.577ms in this case. The frame 
width of face of the frequency direction is about 2MHz. 

[0023] The smallest uniform structure components of a frame, i.e., a slot, are the various 
low order partitions of a time slot 15. In the lower left part of drawing 2 , a time amount- 
frequency division is applied, and in this case, although the lay length of each slot with 
the passage of time is the same as the thing of a time slot, that width of face of the 
frequency direction can be set to 200kHz, 1MHz, or 2MHz. A reference number 16 
shows a 0.577msx2MHz big slot, a reference number 17 shows the 0.577msxlMHz slot 
of middle size, and a reference number 18 shows a 0.577msx200kHz small slot. In the 
lower right part of drawing, although time amount-time sharing is applied and all with a 
bandwidth [ of a system ] of 2MHz are used for each slot in this case, the period of that 
direction of the passage of time can be set to 1/1 of the die length of a time slot, 1/2, or 
1/10. A reference number 16 shows a 0.577msx2MHz big slot also here, a reference 
number 17 shows the 0.2885msx2MHz slot of middle size, and a reference number 18 
shows a 0.0577msx2MHz small slot. Of course in these division that shares the time slot 
which five small slots equipped with the slot (train Cof the example of division :) of one 
middle size, it is also possible instead to express a mirror image (for example, time slot 
which starts in the slot of one middle size and finishes with five small slots). 
[0024] According to another proposal, the number of the categories of different slot size 
is four, and the slot of a size category with those relative largest sizes is equivalent to two 
large slots of the category of size, four large slots of the category of size to the 3rd, and 
eight slots of the smallest size category the 2nd. Similarly, other arrangement about 
relative slot size is possible. 

[0025] The solution method by the subcarrier which can contain some elements which 
have the width of face from which one frame differed on the frequency band is called 
juxtaposition multiplex subcarrier structure. A base station subsystem can change the 
frame structure so that one large slot may be exchanged for the slot of two middle sizes, 
ten small slots, the slot of one middle size and five small slots, or its reverse, or so that 
the slot of one middle size may be exchanged for five small slots or reverse. This 
property is called the modularity (modularity) of a frame. A predetermined slot or a 
predetermined slot group In the corresponding time slot partly contained in a next frame 
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A different module (it is (like the slot 17 of the single middle size of train B: of the 
example of division)) and an exchangeable module (it is (like the group of five small 
slots 18 of train C: of the example of division)) are formed. The remainder of the contents 
of the frame does not change but available bandwidth is always used the optimal. As for 
this invention, it is convenient especially that a slot is an integral multiple mutually about 
those dimensions, without performing the number of the time slots contained in a frame, 
and any [ of the allowed carrier frequency band ] limit, in order to maintain modularity. 
For example, they cannot be exchanged in [ as the slot of 450kHz width of face ] modular 
one, but the slot of three 250kHz width of face in a time amount-frequency division suits 
the space where only one 450kHz slot was left behind by three narrow slots, and while 
the bandwidth of 300kHz has been intact, it remains. 

[0026] This invention does not need for a frame to occupy the range where a frequency 
(2MHz of drawing 2 ) continues. It is possible to prescribe a frame that a frame covers 
two or more frequency bands. Even if it is a single slot, two or more separate frequency 
bands can be covered. In this case Naturally at the time of multiplex actuation capacity, 
i.e., reception, at least two different received frequency bands are received to 
coincidence. The transceiver which has the capacity to divide information into at least 
two separate transmitters at the capacity which compounds the received information 
correctly, and the time of transmission, and to transmit it to coincidence in at least two 
different transmit-frequencies bands is required. 

[0027] Drawing 3 shows the CDMA alternative of division of the time slot by drawing 2 . 
The diffusion code to which a different number which has a different diffusion ratio 
during the period of each time slot 15 was permitted can be existed. A diffusion ratio is 
the characteristic description of a diffusion code, and specifies what physical wireless 
resource must be assigned to single connection from a viewpoint of resource sharing. The 
number of concurrent connection with the possibility during the predetermined period 
which uses predetermined bandwidth corresponds and increases as the diffusion ratio of 
the diffusion code used in the case of connection becomes large. The diffusion code of 
three form can be used in the example of drawing 3 . The diffusion code of code 1 form 
has a small diffusion ratio with which the information transmitted in diffusion code of 
code 1 form fills the capacity of the whole time slot (train A:). Since the diffusion ratio of 
the diffusion code of code 2 form is 2*R (namely, twice of a code 1), two connection of 
two rectangular crosses which uses code 2 form of almost a rectangular cross can exist in 
a single time slot (train B:) at coincidence. Since the diffusion code of code 3 form has 
diffusion ratio 10*R (namely, 10 times of a code 1), a rectangular cross or the 
combination from which the diffusion code of almost a rectangular cross differed can 
exist in coincidence. That is, on train C:, a time slot holds five connection in the diffusion 
code of code 3 form, and one connection in the diffusion code of code 2 form, and has 
connection of ten coincidence in the diffusion code of code 3 form on train D:. Time 
amount-code division is an approach similar to use of a time amount-frequency division 
or time amount-time sharing, and the simple comparison between drawing 2 and drawing 
3 shows that it is convertible in order to specify a slot. 

[0028] Apart from a slot dimension, it depends on the remaining part of the signal 
structure within a slot for the capacity of a slot, i.e., the amount of the data which can be 
transmitted by one slot, at the modulation used in the case of coding of data and the error 
protection approach, and the list, the time amount-frequency arrangement by drawing 2 
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whose allowed bandwidth is 200kHz 5 1MHz, and 2MHz - setting — two narrow band 
width of face (200kHz and 1MHz) the binary offset QAM (B-O-QAM, binary offset 
quadrature amplitude modulation) — moreover, it turns out that the 4 value offset QAM 
(Q-O-QAM, 4 value offset quadrature amplitude modulation) is the most advantageous to 
wide band width of face (2MHz). Other modulation approaches are possible similarly and 
it is common knowledge for this contractor. 

[0029] Drawing 4 shows the super-frame by the suitable embodiment of this invention. 
An advantageous number is a power of 2 although not restricting the number of 
continuous frames with which this invention is contained in a super- frame was already 
pointed out. When the shortest, a super-frame may consist of the frame of one **. In the 
case of drawing 4 , the super- frame 19 contains the frame 14 which continues in the four 
directions of the passage of time. Here, the number of the 1st frames is described by the 
alphabetic character N showing a nonnegative integer, and a frame has a continuous 
number so that the following frame may be set to N+l by the number of the frames of 
N+2 and the last of a super-frame and it may next be set to N+3. The time slot of the 
beginning of each frame is several 0, and the time slot of a frame is also numbered by the 
nonnegative integer which continues similarly so that the last slot may be set to several 7. 
Moreover, the drawing is illustrating dividing a slot into a payload slot and a data slot as 
an example. As for the data with which the mark is put in the alphabetic character I 
(information), and payload information, i.e., a slot including the body of data which can 
be transmitted, sends control data, i.e., a signal, the mark is put in the alphabetic character 
C (control). 

[0030] A control data slot forms one or some logic-control channels, and these can be 
used in order to transmit the message which controls initiation of connection, 
maintenance, or termination and to specify a base station to be changed, and in order to 
exchange the command and measurement result about the transmitted power and power- 
saving mode of a mobile station between a base station subsystem and a mobile station. It 
is advantageous to arrange a control slot into a certain comparatively compact part of 
each frame including a control slot. This is because the remaining part of a frame can be 
assigned to the combination of a different modular slot very flexibly. When a control slot 
is distributed by the whole frame structure, only the selection part to which the slot which 
can be assigned was limited will agree in them. 

[0031] According to the suitable embodiment of this invention, a base station subsystem 
(or corresponding arrangement which is responsible to division of a wireless resource) 
maintains the secured table in which showing the size and the condition of occupancy of 
each slot like other possible parameters about a slot and which it parameterized. 
Modification in [ in / the slot structure of a frame 14 ] the assignment for use of 
predetermined connection is produced in super-inter-frame one. That is, a secured table is 
still effective during one period of a super-frame at once. In order to ensure the optimal 
actuation, a base station subsystem must have the secured table routine which maintains a 
secured table in accordance with a predetermined valuation basis. The important criteria 
which a secured table takes into consideration before recognizing access to new 
connection in such a thing are the form (for example, real time, non-real time) of data 
transmitting connection at the priority specified based on a traffic load, the form of the 
information included in new connection (for example, a speech, video, data), and the 
criteria of new connection (for example, usually a message, an emergency call), the 
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comprehensive power level of a traffic load, and a list. Furthermore, a thing like the 
susceptibility over interference of a predetermined slot and the transmitted power 
demanded by the slot for which the criteria refined further are specified is also possible. 
[0032] When a certain base station also takes the secured table of a surrounding base 
station into consideration, it assigns a slot into the table of itself according to power level 
and the switch form of connection. The former means having the slot to which these 
selves arranged in the secured table of the base station where the mobile station which 
applies high power level and low-power output level adjoins the optimal location to 
interference of the whole system were assigned. The latter means having the slot of these 
selves arranged in the secured table of the base station where circuit switch mold 
connection and packet- switching mold connection adjoin the optimal location to 
interference of the whole system. Optimum conditions are prescribed that no users are 
influenced as much as possible from other users 1 noise signal. When a slot is assigned 
according to an output level, the 1 st base station permits a low power user (located near 
the 1st base station) such a slot, and a high power user (located in the distance from the 
2nd base station) exists in the period in the 2nd base station. 
[0033] or [ that the slot quota approach learned before is usually sequential (the slot 
number 0 is assigned first, and subsequently becomes being the same as that of a slot 1 
and the following among eight available slots, or the slot number 0 is assigned first, slots 
2, 4, and 6 are assigned in this sequence, and slots 1, 3, 5, and 7 are subsequently 
assigned) ] — or it is random. It turns out that it is advantageous to use the slot quota 
approach of taking into consideration a different evaluation parameter with which it can 
express in order to describe each slot, about this invention. A base station subsystem can 
measure noise level by each slot, and can arrange the slot which can be assigned [ that it 
is intact and ] according to those quality, i.e., noise level. When it is shown that a new 
slot demand should have the real-time requirement which the possibility of 
retransmission of message of desired new connection carried out small, suited, and was 
got blocked very much, as for a base station subsystem, the slot of high quality will be 
given to it very much with low noise level. The non-real-time connection which has good 
retransmission-of-message tolerance can acquire the slot of low quality, in order to hold 
the best slot which can be used to the future real-time connection request which may 
happen. The size of a slot is important. That is, though a slot with still higher quality can 
be acquired by exchanging a big slot with the group of a small slot by the modular 
approach, and arranging these one when it is shown that there are both an intact and 
available small slot and a big slot, and a new slot demand needs only some resources in a 
frame, it is wise to assign the existing small slot for it. 

[0034] The expression of the slot quota approach in a base station subsystem can be made 
into a quota type or a logical algorithm (conclusion chain). The former means calculating 
the result indicating a certain slot by giving operation weight which is different in the 
suitable factors at the time of a base station being consideration (noise level, a real-time 
service request, the need for big division of a slot, presumed power level, etc.). The latter 
means finding whether the base station subsystem fits most the connection as which the 
candidate slot of a lot was maintained, one they were estimated at once, and which was 
required newly. Drawing 16 shows the logical instantiation algorithm which a base 
station subsystem can use for determining which slot is assigned to new predetermined 
connection. Actuation begins from the slot demand 100 which may come from either a 
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network side or a mobile station side (down link slot demand) (up link slot demand). In 
block 101 , a base station subsystem investigates which frame storage (an up link or down 
link) should be chosen. Actual selection of storage (secured table) is performed as 
background processing in blocks 102, 103, and 104, and an algorithm progresses to block 
106. Here, the same frame selection processes 107, 108, and 109 as frame storage 
selection are started. In drawing, it is assumed that each super- frame consists of two 
frames. 

[0035] A base station subsystem has the smallest number of partitions, namely, makes 
evaluation processing start from a time slot including the biggest slot in block 1 10. In 
block 1 1 1, all the time slots from which new connection becomes multiplex subcarrier 
assignment are eliminated. In block 1 12, it investigates whether there are other factors (a 
very small slot capacity, transmitted power restrictions set up beforehand, nonpermissible 
hiss level, etc.) which bar use of a time slot, otherwise, the group of a candidate time slot 
is updated. Block 1 14 makes the repeat of step 105 perform until all time slots are 
scanned depending on steps 1 10, 1 1 1, 1 12, and 113 and the case. In block 1 15, a base 
station finds the best candidate time slot by applying a certain wireless resource- 
management regulation and selection criterion. For example, it must investigate whether 
in case either selection of whether there may be few two best candidates in extent with 
the same interference, and a base station subsystem agrees for a certain power and noise 
limit which were set up beforehand, and the best candidate forms or divides a big slot 
into a small thing, it includes the disadvantageous profit on count. [ in / in the presumed 
power demand for new connection / each slot ] 

[0036] quality presumption by which the base station subsystem was calculated after 
making it choose with block 115-117 investigates additionally whether transmitting 
quality high enough is shown with block 1 16. Usually, although procedure follows block 
118, not offering quality sufficient by the best candidate slot may arise. In such a case, a 
base station subsystem branches to the block 119 which starts possible mode-of-operation 
modification for strengthening transmitting quality. Procedure is finished with the slot 
assignment decision 120. 

[0037] In the approach by this invention, wireless resource sharing is produced by the 
same approach about both real-time service and non-real-time service. That is, a base 
station subsystem (or corresponding arrangement which is responsible to division of a 
wireless resource) assigns a slot according to those needs about each service. In both 
cases, the same control message and the same device adjust allocation of a wireless 
resource. That is, only some principles of the contents and assignment by which the 
control message was explained in full detail, and quota discharge differ depending on the 
form of the service made an issue of. The data transmission on the wireless path between 
the already generated connection differs somewhat depending on whether the service 
made an issue of is real time or non-real time. Real time or the field which almost 
requires service of real time is video connection demanded by the speech transmission 
and the TV phone in a packet. In the simulation of the approach by this invention, in 
transmission of the speech between a base station subsystem and a mobile station, when 
the data transmitting delay allowed the longest is 30ms, it is assumed that the bit error 
rate (BER) of 10-3 is attained. In the video connection needed by the TV phone which 
long delay produces by time amount interleave of transmit data, corresponding values are 
10-6 and 100ms. These services use the front error correction (FEC) mold error 
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correction and wireless resource secured protocol which are explained further below at a 
detail. Non-real-time service is file transmission in an ordinary Internet connectivity, for 
example. It uses packet mold data transmission and an ARQ mold error correction 
protocol (automatic repetition system by demand). 

[0038] Next, drawing 5 and drawing 6 are referred to, and the real-time up link data 
transmission in usual is observed. The arrow head of drawing 5 expresses the data 
transmission between a base station (BS) and a mobile station (MS) in the direction of the 
passage of time so that the time amount of a drawing may pass from a top to the bottom. 
A certain super-frame transmitted by the base station includes the so-called Y slot which 
a base station notifies that the point that the PRA (packet random access) slot found next 
in the up link direction exists when, or a mobile station can send a capacity demand in an 
up link super-frame is. An arrow head 20 expresses the data transmitted by Y slot of a 
super-frame [ down link / predetermined ] about the location of the following PRA slot. 
When a PRA slot has a fixed location in each up link frame or a super-frame, although a 
base station does not need to tell those locations by Y slot, it adds flexibility to a system, 
in order to secure possibility of arranging a PRA slot by the most suitable approach to the 
base station subsystem, and in order to change those locations between super-frames. 
[0039] By one of the continuous PRA slots, a mobile station identifies itself and transmits 
the PRA message which tells of what kind of form connection was required according to 
an arrow head 21. Since there is no collaboration between different mobile stations, it 
may happen by chance that some mobile stations transmit a PRA message to coincidence. 
In that case, one is received at the maximum. However, in drawing 5 , it is assumed 
according to the arrow head 21 that a PRA message is received, and in being PAG 
(packet access acknowledgement) of the following down link frame, a base station 
notifies that a predetermined up link slot or a predetermined slot was recognized for the 
mobile station according to an arrow head 22. It tells coincidence about the location of 
one slot (or two or more slots) where it was recognized in the up link super-frame. In the 
packet access protocol of the advanced technology, the demanded station acquires the 
point of a resource that generally the others which transmitted the capacity demand with 
the time slot or the sufficient result correspond, as the wireless resource. According to 
this invention, one slot (or two or more slots) assigned to connection can be arranged 
anywhere in the range of a super-frame [ up link / next ]. 

[0040] When a mobile station receives the information on the recognized wireless 
resource, data transmission is made to start according to an arrow head 23. The situation 
of wanting to increase the amount of a wireless resource with an available mobile station 
during the period of connection may happen. In that case, according to an arrow head 24, 
a slot is secured further the same procedure as having been explained above, i.e., by 
transmitting the capacity demand which shows the size and form which a new slot should 
have. Moreover, the data Request to Send of a mobile station may decrease during the 
period of connection, and it may happen similarly to desire to decrease the used wireless 
resource. Here, according to an arrow head 25, transmission of a predetermined slot can 
be completed and a base station can be assigned to use of other connection of the released 
slot in that case. Thereby, an arrow head 26 expresses the message in which a mobile 
station finishes transmission for transmission. 

[0041] Drawing 6 is helpful for clarifying relation of the above-mentioned message to a 
frame and super-frame timing. Here, it is assumed that there are two frames 14 in each 
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super- frame 19. Furthermore, the direction transmission of (a down link DL) is produced 
in coincidence in the corresponding up link (UL) direction transmission, and it is 
assumed that two are separated mutually frequency multiplexing (FDD), i.e., by 
arranging them to a different frequency band. Furthermore, it is assumed that the range of 
a control slot where shading was attached in the center of each frame 14 by drawing 6 
exists. Since loss of the important control information resulting from traffic transmission 
of coincidence is prevented, it is advantageous to arrange the control slot range to 
coincidence in time in both the direction of a down link and the up link direction. 
Considering other approaches, loss of the opportunity of the traffic transmission resulting 
from control information reading is also prevented. The sequence of the direction of the 
passage of time of the frame of drawing 6 is the right from the left. 
[0042] A mobile station hears the down link transmission DL, and finds the slot address 
of a PRA slot with a base station available to the degree in the message which transmits 
by Y slot. These available PRA slots are arranged in drawing 6 at the 2nd leftmost frame 
of a super-frame. A broken line expresses the logical connection between slots. As for it, 
in other words, in drawing, the message transmitted within a certain Y slot manages use 
of a PRA slot in the following perfect UL frame. A PRA slot is used for a mobile station 
in order to transmit a PRA message to a base station. Supposing an attempt is successful, 
a base station will transmit a PAG message within the PAG slot of the following perfect 
DL frame. A PAG message notifies using one certain slot (or two or more of a certain 
slots) RT for a mobile station from the following perfect UL frame for transmission of 
the request which conveys real-time traffic. It is shown that UL slot by which the broken 
line from a PAG slot to the following perfect UL frame was recognized may be anywhere 
in a frame. Transmission is continued within the same slot until a data source is used up 
or it sends renewal command of RT channel with an another base station (not shown in 
drawing 6 ). 

[0043] Real-time data transmission of a down link is produced according to drawing 7 
and drawing 8 . Since the base station subsystem itself can maintain the secured table 
about a slot and it can turn down link data transmission to a suitable slot in this way, a 
separate slot capacity demand is not needed. The message which notifies a mobile station 
of the location of one or more selected slots can be transmitted to a mobile station 
through the packet paging (PP) channel by which at least one of them is read by the 
mobile station under each activity, the repeat of PP message in the paging packet channel 
shown by arrow heads 27 and 28 means that a base station transmits PP message until a 
mobile station answers, and a predetermined time limit passes or. The mobile station 
which received transmitted PP message is echoed back to a base station by considering 
PP message as packet paging acknowledge (PPA) according to an arrow head 29. After a 
base station intervenes PPA and receives check that the call was received, it starts 
transmission 30. Being able to change the resource request of down link data 
transmission during the period of connection, in that case, a base station subsystem 
assigns more slots to connection 31, or it releases a part of slot 32 (when a resource 
request decreases), (when a resource request increases) The notice of modification is 
preferably transmitted to a mobile station through packet paging. An arrow head 33 
shows termination of transmission. 

[0044] Drawing 8 clarifies relation of the down link real-time data transmission to PP and 
an PPA message, and a frame and the timing of a super-frame in the embodiment at the 
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time of assuming again a FDD up link and down link transmission with two frames 14 
per super- frame 19 of coincidence. After a base station transmits PP message, an 
opportunity to acknowledge first to a mobile station is among the PPA slot of the 
following perfect UL frame. After receiving an PPA acknowledge message, a base station 
can start real-time DL data transmission with the following perfect DL frame. Real-time 
DL data transmission is continued by the same slot of a DL super-frame of each degree, 
and a mobile station detects when the slot became empty until a data source is used up 
(not shown [ the exhaustion ]). 

[0045] Some concurrent connection which is demanding real-time service is both the up 
link direction and the direction of a down link, and may exist in the middle of a 
predetermined mobile station and a base station. Concurrent connection may be called 
parallel connection. According to the suitable embodiment, a mobile station has a 
temporary predetermined logical identifier child who distinguishes among other mobile 
stations which communicate with the same base station subsystem. The die length of this 
identifier is 12 bits. In order to distinguish parallel connection, the identifier of a short 
(for example, 2 bits) addition may be used. When a mobile station desires to start real- 
time connection of juxtaposition during the period of predetermined connection, the 
temporary logical identifier child is notified of a mobile station like the identifier of the 
addition which has a value which is different from the value of the identifier of the 
addition which describes the delivery and on-going connection to precede in a capacity 
demand in a base station subsystem, the logical identifier child of a mobile station to 
whom a base station subsystem should send a message, respectively ~ in addition, 
connection of real time can be made to start by juxtaposition of a new down link by 
transmitting PP message containing the identifier which has a different value from the 
value of the identifier of the addition which already describes on-going real-time 
connection Based on an additional identifier, it is turned out whether each receiving 
station desires for a sending station to increase the capacity of real-time connection on- 
going [ a certain ], or to make new parallel connection start. 

[0046] Drawing 9 and drawing 10 show the non-real-time up link data transmission in 
usual. An arrow head 34 is equivalent to the arrow head 20 of drawing 5 . That is, it 
expresses the data about the location of the following PRA slot sent by Y slot of a super- 
frame [ down link / predetermined ]. In one of the continuous PRA slots, a mobile station 
transmits the PRA message which notifies which is wanted to identify itself and to 
transmit non-real-time data according to an arrow head 35. The amount of data can be 
expressed with a cutting tool. In the following PAG slot, a base station notifies where the 
location of the control slot secured as a control channel of the up link direction of a 
super-frame [ down link ] is according to an arrow head 36. In the following control slot, 
a base station transmits the location of a super-frame [ up link / of the first slot secured 
for connection ] according to an arrow head 37. In these slots, a mobile station transmits 
up link data according to an arrow head 38. The group division of the up link slot is 
carried out so that 16 slots may form one group. According to an arrow head 37, a control 
message is transmitted about the mobile station information on the location of these 16 
slots. It tells how when a mobile station transmitted 16 slot-ized messages, it received the 
response in the following control slot from a base station subsystem according to the 
arrow head 39, and, as for the base station, data were received within the 1 st group's slot. 
When a base station finds a defect into a certain slot, a mobile station must broadcast 
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again the data contained in these slots. The control message shown by the arrow head 39 
also continues up link transmission within these slots in this case according to an arrow 
head 40 including the information on the location of the slot belonging to the next group. 
Transmission is ended when a mobile station transmits the information on all requests. 
[0047] The above-mentioned case, i.e., the case of real-time service of drawing 5 , and in 
the case of non-real-time service of drawing 9 , the interpretations of a secured message 
differ. In real-time service, the predetermined wireless resource for the use which 
continues from a continuous super-frame (slot) is secured. This means the same thing as 
reservation of the predetermined transmitting rate for use of connection (x bits/(s)). In 
non-real-time service, a resource needs to be secured for transmission of the bit of the 
specified quantity or a cutting tool, and a data transmitting rate does not need to be fixed 
in this case to it. When there are many available wireless resources, a base station 
subsystem can recognize the slot which approached very much mutually about the mobile 
station in the control message expressed by arrow heads 37 and 39. The remainder of the 
traffic load of a base station is heavy, or the control message which the usable slot 
included in each super-frame decreased, and was explained by arrow heads 37 and 39 
when it increased during the period of non-real-time connection recognizes the slot which 
separated further and has been arranged in data flow at the mobile station. 
[0048] Drawing 10 shows the timing in the setup phase of non-real-time up link 
connection. The convention on a graphic form is the same as drawing 6 and drawing 8 . 
When a mobile station finds the slot address of one or more next available PRA slots in 
the message transmitted by Y slot from the base station, actuation begins. A mobile 
station sends the PRA message it is supposed that is arrived at a base station by the first 
trial here. In the following perfect down link frame including one or more PAG slots, a 
base station sends the PAG message which discriminates a NRT control slot (NC) from 
the following super-frame. In the first NC slot, a base station transmits the message 
which gives the address about a down link ARQ slot like the address about the up link 
NRT traffic slot recognized first. The thing of the beginning of the recognized up link 
NRT traffic slot may be in the following perfect up link frame, when the earliest. A 
mobile station starts transmission by the assigned NRT traffic slot, and a base station 
acknowledges the transmission equipped with the ARQ message, and recognizes the 
further up link NRT traffic slot of the following NC slot. This continues until the amount 
of the whole up link NRT data is sent. 

[0049] Down link non-real-time data transmission differs from what was explained 
above, and is shown by drawing 1 1 and drawing 12 . When a base station subsystem 
desires to send non-real-time data for a mobile station, it first transmits PP message 
including the information on the location of one slot secured to the up link acknowledge 
channel of a super-frame [ up link ], or two or more slots as well as the information on 
the location of the 1st slot secured about the data which should be transmitted to a down 
link super-frame according to an arrow head 41 . An arrow head 42 shows the same PP 
message-retransmission **. When [ at which it is said that the mobile station is ready for 
reception by the PPA message according to an arrow head 43 ] notifying, a base station 
subsystem transmits data by the slot it was told before that information was according to 
an arrow head 44. A mobile station sends the ARQ response 45 of the affirmation of data 
which may also include the measurement result or the same information used for down 
link power adjustment and which received, or negation. When the location or amount of a 
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down link slot is changed, a base station subsystem notifies a mobile station for the 
effectiveness according to an arrow head 46. Transmission is ended, when a base station 
subsystem transmits the data of all requests and an affirmative response is received. 
When interference cuts connection or a mobile station moves to the area covered by other 
base stations, of course, transmission is ended at an early stage. 
[0050] In drawing 12 , down link non-real-time transmission is started by PP message 
sent by the base station within PP slot of a certain down link frame. A mobile station 
answers by sending the ARQ message of a null within the PPA slot identified within PP 
message depending on the PPA message within the corresponding slot similarly 
identified within PP message, and the case. When the first down link transmission is the 
earliest, a mobile station will generate it with the following perfect down link frame 
following the frame of the period which received the PPA message. A mobile station 
acknowledges down link NRT transmission by the ARQ response, and processing 
continues until a non-real-time down link data source is used up (not shown). 
[0051] In non-real-time connection, the principle of the same parallel connection in 
description of real-time service explained above is applicable. However, since the 
wireless resource control approach by this invention aims at the situation which can 
assign all intact slots temporarily to non-real-time predetermined connection, the concept 
of connection of juxtaposition is not so important as is related with real-time service 
about non-real-time service. In non-real-time service, a non-real-time data transmitting 
task can be ended before making the following start generally. 

[0052] This invention does not need that the wireless transmitting capacity in an up link 
and down link transmission is equal so that it may be suggested from drawing 6 , drawing 
8 , drawing 10 , and drawing 12 . This invention, not to mention it, makes possible that a 
base station subsystem (or corresponding arrangement which is responsible to division of 
a wireless resource) assigns a slot from an up link frame for down link traffic, or its 
reverse. For example, in TV shopping, electronic newspaper service, and WWW (World 
Wide Web) perusal, since it is more sharply [ than the need of receiving up link capacity ] 
large, when the need of receiving down link capacity cannot make unsymmetrical 
dynamically system capacity of an up link and a down link, imbalance will produce it in 
use of a resource. 

[0053] When a slot quota routine determines to assign an up link slot to down link traffic, 
a base station subsystem only notifies a mobile station of PP message that the slot which 
should be received is the usual not a down link but up link domain (for example, up link). 
In the opposite situation assigned for up link transmission of a down link slot, the PAG (it 
can set in real-time service) message or (it can set in non-real-time service) NC message 
from a base station subsystem enables a mobile station to use one or more down link slots 
on a certain title for the up link transmission. However, changing a transmit direction in 
the middle of a super-frame needs guard spacing in the middle, and the die length must 
be noticed about it being equal the twice of the maximum propagation delay in a cel. 
Therefore, it is wise to a compact block to carry out a group division so that time amount 
in the case of modification of the transmit direction which many times follows may not 
be wasted, and only the slot of one same transmit direction may be included for a slot. 
When the service area of a certain base station is very small and can disregard the die 
length of guard spacing, this limit can be eased a little. 
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[0054] Drawing 13 shows exchange of transmission in the down link frequency band DL 
and the up link frequency band UL when a certain up link transmitting capacity is 
secured for real-time down link use. The convention on a graphic form is the same as a 
thing [ in / except for the part of the frame received here for down link use of added 
crossover hatching being shown and the part of the frame received for up link use of slash 
hatching being shown / drawing 6 , drawing 8 5 drawing 10 , and drawing 12 ]. During the 
1st period of a super-frame, a base station transmits the message which notifies of the 
location of the PRA slot PRA1 of the following perfect up link frame to a mobile station 
by the Y slot Yl. A mobile station arrives at a base station, and the opportunity of PRA is 
used for it in order to send the PRA message which turns into the PAG message PAG 1 
with the following perfect down link frame. A PAG message assigns slot T1UL (or group 
of a slot) to a mobile station. From the moment that an up link real-time data source (not 
shown) is used up, a mobile station uses this assignment periodically with each super- 
frame, in order to send that real-time data. 

[0055] In the 2nd frame [ 2nd ] of a super-frame, a base station transmits the PP message 
PP2 which shows the intention of a flume lie of transmitting real-time down link data to a 
mobile station. The PP message PP2 discriminates slot (or group of slot) T2DL from the 
2nd frame of a super-frame [ up link / each / next ]. A mobile station transmits the PPA 
reply PPA 2 with the following perfect up link frame, and it starts that partial (crossover 
hatching was attached) T2DL from which the up link super-frame for down link real-time 
transmission was discriminated is used for a base station after it. Here, Time Division 
Multiplexing (TDD) of the up link frequency band UL is carried out substantially. When 
the down link transmission which uses slot T2DL (not shown) is completed, an up link 
frequency band can only return to an up link condition, or, as for a base station 
subsystem, capacity can be assigned to an up link to another down link transmission. Of 
course, in the setup phase, in the withdrawal phase, although an up link and down link 
connection of much coincidence in use may exist, in order to clarify a graphic form, these 
are not illustrated. 

[0056] Next, the aspect of affairs of some further multiplexing is considered. One 
alternative is arranging an up link and down link transmission in each eel according to 
Time Division Multiplexing (TDD). In that case, although transmission does not continue 
in the direction of the passage of time in which direction, transmission of two directions 
is alternation per frame during each period of a super-frame. Only one common 
frequency band is needed in a eel about both the up link direction and the direction of a 
down link. A user has much data transmission required for one direction compared with 
other directions (in www perusal). In order that the amount of down link data 
transmission may peruse www (World Wide Web) which is 7 to 15 times the amount of 
up link data transmission or in using the wireless connection controlled according to the 
approach of this invention for other same purposes In each super-frame, as for Time 
Division Multiplexing, Y continuous up link frames follow the continuous down link 
frame of X individual (or the continuous down link frame of X individual follows Y 
continuous up link frames). Here, the relation of integers X and Y is X>Y. Furthermore, 
even if there is a frame of a predetermined (it is fixed or changed dynamically) number 
for every transmit direction, the crossover quota system explained above so that it might 
become reverse will be introduced so that it may assign for a base station subsystem's up 
link transmission of a down link slot. 
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[0057] Drawing 14 shows the exchange of the transmission in perfect Time-Division- 
Multiplexing actuation by combination with all four possibility, an up link, a down link, 
real time, and non-real time. Each train of drawing expresses the single frequency band 
used by both up link transmission and down link transmission (here, it is symmetrical). 
The super-frame 19 consists of two frames 14, the 1st thing is an object for down links 
(DL), and the 2nd thing is an object for an up link (UL). The part to which shading of 
each frame was given includes a control slot. In the best train (up link RT), a mobile 
station finds the slot address of a PRA slot available next which is in the same up link 
frame of a super-frame out of Y slot down link transmission. It transmits a PRA message, 
is the following down link frame and receives the PAG message which assigns a slot 
from an up link frame. Then, this slot generated periodically is used for a mobile station 
for up link real-time transmission. In the 2nd train (down link RT), a base station 
transmits PP message which discriminates a down link information slot from the 
following perfect down link frame. A mobile station answers by the PPA message and 
down link real-time transmission is started after that. 

[0058] In the 3rd train (up link NRT) of drawing 14 , a mobile station transmits a PRA 
message, after finding a right PRA slot address in Y slot messages which received. In the 
following down link frame of a super-frame, a base station sends the PAG message 
which identifies the NRT control slot (NC) from the 3rd down link frame of a super- 
frame. Subsequently in 1st NC slot, a base station transmits the message which gives the 
address to a down link ARQ slot like the address to the up link NRT traffic slot by which 
the 1st was recognized. The 1st thing of the recognized up link NRT traffic slot may be in 
the same up link frame of a super-frame, when the earliest. A mobile station starts 
transmission by the assigned NRT traffic slot, and a base station acknowledges the 
transmission which has an ARQ message, and recognizes the further up link NRT traffic 
slot of the following NC slot. In the last train (down link NRT), down link non-real-time 
transmission is started by PP message sent by the base station by PP slot. A mobile 
station answers in the PPA slot identified by PP message by transmitting ARQ of the null 
within the corresponding slot similarly identified within the PPA message depending on 
the PPA message and the case. When the 1st down link transmission is the earliest, it will 
be generated with the following down link frame of a super-frame. A mobile station 
acknowledges the down link NRT transmission in the ARQ response, and processing 
continues until a non-real-time down link data source is used up (not shown). 
[0059] The wireless resource control approach by this invention also offers the possibility 
for adjusting the transmitted power in the period of wireless connection. The fact that the 
control slot included in a super-frame in a top formed one or some logic-control channels 
was described, one bidirection logical channel per connection — a SCCH channel (system 
control channel) - it can call - the suitable operative condition of this invention — it sets 
like and one slot per 16 super-frames (the example of the time amount-frequency space 
where the above was given one 200kHz slot) is included in both the up link direction and 
the direction of a down link about the channel under each activity. A SCCH channel is 
used over the whole term of the data transmitting period in activity, and it can be used for 
it in order to transmit the information about the hand-over to a base station which is 
different in order to transmit the measured value about power level and to arrange the 
mutual timing of a base station subsystem and a mobile station, and in order to transmit 
the command turned to a mobile station from a base station subsystem. A base station 
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subsystem can be ordered to go into a mobile station at the so-called sleep mode to which 
only a predetermined period is operating in order that a mobile station may save power. 
[0060] Another possibility of having been provided by the approach by this invention for 
adjusting the power level of a mobile station is a public power control channel (PPCC) 
which has been independent of the slot division in a frame. In order to realize it, each 
down link frame includes the predetermined PPCC slot which contains the power control 
bit of the specified quantity per [ of an up link frame / / with each possibility ] slot. When 
each frame all consists of slots which may be the smallest, the amount of the power 
control bit of a PPCC slot can be chosen so that each slot may have the bit of itself. When 
the actual frame also includes the big slot, in case each large slot is controlled, all these 
bits of the PPCC slot which refers to the field of a big slot are used. This arrangement is 
shown by drawing 15 . The PPCC slot 47 contains the 1st power control bit 48 and the 
2nd power control bit 49. When the corresponding up link frame 50 includes only the 
small slots 51 and 52, the 1st power control bit 48 will control the 1st slot 51, and the 2nd 
power control bit 49 will control the 2nd slot 52. When exchanged in modular one by the 
slot 53 with a big slot with a small up link frame, the power control bits 48 and 49 control 
the same slot 53 which brings about either the increment in resolution, or the increment in 
the redundancy of control. Thus, the structure of a PPCC slot can be independent of the 
slot structure of a frame in an up link channel. The same control channel structure and the 
same principle are applicable also to wireless resource control of other form connected 
with the super-frame. For example, the point of the time amount of transmission of each 
slot is controllable by the same procedure. 

[0061] Since the data transmitting capacity of predetermined wireless connection is 
increased, the slot quota principle which existed before is applicable also to an existing 
TDMA system like a GSM system or IS-136 system. When given to connection with 
some continuous single slots of each frame repeated periodically, the size of the slot 
assigned to the single frequency band becomes still larger in the direction of the passage 
of time. It should add, connection should have the up link frame slot only for up link use, 
and a down link frame frame can acquire a slot independently or without limit that it 
should be only for down link use from both an up link frame and a down link frame. The 
large slot to which this was assigned newly actually meant consisting of at least two 
another fields of time amount-frequency space, and is equipped with the prohibition 
separator frequency band which separates "an up link" on a title, and a "down link" 
frequency by approach which is learned for the advanced technology. 
[0062] Drawing 1 7 shows the block diagram of the base station subsystem BSS by this 
invention. The function of BSS is controlled by the microcontroller 200. A 
microcontroller 200 is in the slot quota machine 201 and the connection condition of 
performing slot assignment according to count and/or an algorithm. The data of a 
different slot are stored in memory as a slot secured table 202, A table includes the list of 
up link slot 202a and down link slot 202b like the mobile station to which a parameter 
and a slot with other possibility of some kind are assigned. According to the slot quota 
information received from the slot quota machine 201, a microcontroller controls the 
transceiver 203 of BSS to achieve the function of transmission and reception according to 
assignment. In order that a transceiver 203 may form the data packet for transmission, a 
packet formation machine / restoration machine 205 may also be included, and after that, 
when a code is one of the dimensions of a slot, the code addition machine 206 adds a 
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code. A modulator 207 and the RF transmitter 208 modulate a radio frequency by signal, 
and form the carrier signal subsequently transmitted by the antenna 204. Therefore, 
blocks 205-208 form a slot under control of a microcontroller 200 according to slot 
assignment. At the time of reception, blocks 205-208 perform a reverse function under 
control of a microcontroller 200. Blocks 200-202 may be some base station controllers 
BSC, or they may include them in a base station BTS. Blocks 203-204 are a part of base 
stations BTS. 

[0063] Drawing 18 shows the block diagram of the mobile station subsystem MS by this 
invention. The function of MS is controlled by the microcontroller 300. A 
microcontroller 300 is in the slot table 301 and the connection condition of storing the 
information about the slot assigned by the base station about the mobile station. A table 
includes the list of the up link slot which shows size like a parameter with other 
possibility of some kind, and down link slots. According to the slot table 301, a 
microcontroller controls the transceiver 303 of MS to achieve the function of 
transmission and reception according to a slot table. In order that a transceiver 303 may 
form the data packet for transmission, a packet formation machine / restoration machine 
305 may also be included, and after that, when a code is one of the dimensions of a slot, 
the code addition machine 306 adds a code. A modulator 307 and the RF transmitter 308 
modulate a radio frequency by signal, and form the carrier signal subsequently 
transmitted by the antenna 304. Therefore, blocks 305-308 form a slot under control of a 
microcontroller 300 according to a slot table. At the time of reception, blocks 305-308 
perform a reverse function to control of a microcontroller 300 in the bottom. 
[0064] In the above-mentioned specification, the approach of controlling a wireless 
resource with reference to some suitable embodiments was explained. The example 
explained for this contractor is not restrictive, and this invention of correct [ it / by this 
contractor / in a claim ] is clear. 
[Brief Description of the Drawings] 

[Drawing 1] The well-known eel in cellular system is shown. 

[Drawing 2] Some structure components of the frame by this invention are shown. 

[Drawing 3] The modification of drawing 3 is shown. 

[Drawing 4] The super-frame by the suitable embodiment of this invention is shown. 
[Drawing 5] The up link real-time data transmission by the suitable embodiment of this 
invention is shown. 

[Drawing 6] The situation of the timing of the message of drawing 5 is shown. 
[Drawing 7] The down link real-time data transmission by the suitable embodiment of 
this invention is shown. 

[Drawing 8] The situation of the timing of the message of drawing 7 is shown. 
[Drawing 9] The up link non-real-time data transmission by the suitable embodiment of 
this invention is shown. 

[Drawing 10] The situation of the timing of the message of drawing 9 is shown. 
[Drawing 1 1 ] The down link non-real-time data transmission by the suitable embodiment 
of this invention is shown. 

[Drawing 12] The situation of the timing of the message of drawing 1 1 is shown, 
[Drawing 13] The situation of the timing of message ** in unsymmetrical transmitting 
resource sharing by the suitable embodiment of this invention is shown. 
[Drawing 14] The perfect TDD actuation by this invention is shown. 
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[Drawing 15] The approach by this invention for adjusting transmitted power is shown. 
[Drawing 16] The advantageous algorithm for slot assignment is shown. 
[Drawing 17] The block diagram of the base station subsystem by this invention is 
shown. 

[Drawing 18] The block diagram of the mobile station by this invention is shown. 

[Description of Notations] 

14 — Frame 

16, 17, 18- Slot 

19 Super- frame 
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[Title of the Invention] The wireless resource control approach 
[Claim(s)] 

[Claim 1] It is an approach for controlling a physical wireless resource in the wireless 
system which contains in a base station subsystem and it some mobile stations by which 
wireless connection is made, the physical wireless resource is divided in the direction of 
the passage of time into the continuous frame (14), and the 2-dimensional slot (16, 17, 
18) which has the data transmitting capacity from which said frame changes is included, 
The data transmitting capacity of each slot is determined by the dimension of a slot, and 
at least one frame includes the slot of a different data transmitting capacity, 
Each slot expresses a predetermined assigned part of the physical resource contained in a 
frame, 

Many slots in at least one frame can assign respectively dynamically because of use of 
predetermined wireless connection during frame connection, 

The 1st dimension of a slot is time amount and the 2nd dimension of a slot is any one of 

time amount, a frequency, and codes, 

Moreover, a base station subsystem, 

The need for data transmission of wireless connection, 
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the need for modification of data transmission of wireless connection — and 
The size and the condition of occupancy of a slot 

The approach characterized by it being alike, and being based and determining 
assignment of the slot for wireless connection. 

[Claim 2] The approach according to claim 1 characterized by the slot of the 
predetermined integer individual of the 1 st size category being exchangeable for the slot 
of the predetermined integer individual of the 2nd size category in order that the slot 
included in a frame may belong to the category of at least two allowed different sizes and 
may change the slot structure of a frame according to the amount of each physical 
wireless resource. 

[Claim 3] The approach according to claim 2 which the number of the categories of the 
allowed size is 3, and is characterized by the slot (16) of the biggest size category being 
equal to two slots (17) of a size category big next, or ten slots (18) of the smallest size 
category. 

[Claim 4] The approach according to claim 2 which the number of the categories of the 
allowed size is 4, and is characterized by the slot of the biggest size category being equal 
to two slots of a size category big next, four big slots of a size category to the 3rd, or 
eight slots of the smallest size category. 

[Claim 5] The approach according to claim 1 characterized by dividing each frame into 
the time slot (1 5) of a predetermined number in the direction of the 1st dimension, and 
dividing each time slot into the slot further. 

[Claim 6] The approach according to claim 5 that time amount-time sharing is applied, 
and the die length of each slot of a time amount dimension is characterized by being 
dependent on the data transmitting capacity by this although the frequency range of the 
whole time slot where each slot corresponds is occupied. 

[Claim 7] The approach according to claim 5 that a time amount-frequency division is 
applied, and width of face of each slot of a frequency dimension is characterized by being 
dependent on the data transmitting capacity by this although the time amount of the 
direction of the passage of time of the whole time slot where each slot corresponds is 
occupied. 

[Claim 8] The approach according to claim 5 that time amount-code division is applied, 
and data transmitting capacity of each slot is characterized by being dependent on a 
corresponding diffusion code by this although the time amount of the direction of the 
passage of time of the whole time slot where each slot corresponds is occupied. 
[Claim 9] The approach according to claim 1 characterized by the continuous frame of 
the predetermined integer individual which is not negative forming a super-frame (19) so 
that such a frame arranged in the location same when modification does not arise in the 
need for data transmission of super-inter-frame wireless connection, and starting from the 
start of a super- frame in a continuous super-frame may correspond mutually about slot 
division. 

[Claim 10] The approach according to claim 9 characterized by each super-frame 
including both slots (C) for realizing the slot (I) and logic-control channel which mean 
informational transmission. 

[Claim 1 1] The approach according to claim 10 characterized by a down link signal 
containing the general-purpose logic-control channel (47) offered for the signal 
connected to slot-like control [ wireless resource ]. 
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[Claim 12] The approach according to claim 10 characterized by each control slot (C) 
belonging to the category of the allowed size according to the physical wireless resource 
expressed by it. 

[Claim 13] The approach according to claim 1 characterized by using a predetermined 
frequency band in order to convey both a down link slot and an up link slot according to a 
Time-Division-Multiplexing system. 

[Claim 14] The approach according to claim 13 characterized by for the continuous frame 
of the predetermined integer individual which is not negative forming a super-frame (19), 
and each super-frame containing the down link frame of the 1st number, and the up link 
frame of the 2nd number. 

[Claim 15] Although it is used in order that the 1st predetermined frequency band may 
convey the down link slot on a title, and it is used in order that the 2nd predetermined 
frequency band may convey the up link slot on a title So that it may be used, in order that 
the asymmetric traffic conditions of the up link direction and the direction of a down link 
may be answered and the down link slot on a title may convey up link traffic Or the 
approach according to claim 13 characterized by for a slot crossing and assigning it so 
that it may be used, in order that the up link slot on a title may convey down link traffic. 
[Claim 16] The approach according to claim 1 characterized by maintaining a secured 
table in order that a base station subsystem may show the size and the condition of 
occupancy of a slot in a frame, and in order to maintain the optimal activity ratio. 
[Claim 17] The method according to claim 16 of determining whether a base station 
subsystem assigns said slot to connection based on the transmitting quality which 
evaluated the quality of the slot in which at least one assignment is possible, and was 
demanded by said connection, or it does not assign. 

[Claim 1 8] As a response of on a base station subsystem and as opposed to a slot demand, 
The step as which either up link frame storage or down link frame storage is chosen, 
The step as which frame storage is chosen, 

The step in which 1 set of candidate time slots from the selected frame storage are 
formed, 

The step to which 1 set of predetermined selection criteria are applied in order to find the 
best candidate time slot, 

The step at which the transmitting quality offered by the best selected candidate time slot 
is investigated, 

The step to which a decision for assigning a slot from the best candidate time slot is made 
****** ... the approach according to claim 16 characterized by things. 
[Claim 19] The approach according to claim 16 characterized by making the decision 
whose base station subsystem assigns the slot for wireless connection also based on the 
information included in the secured table of an adjoining base station subsystem. 
[Claim 20] The approach according to claim 19 characterized by for a base station 
subsystem to assign a slot based on the transmitted power used for the communication 
link by different mobile station so that the 1 st mobile station which uses low transmitted 
power in order to communicate with the 1st base station may be assigned to the slot 
assigned to the 2nd mobile station which uses high transmitted power in order to 
communicate with the 2nd base station, and the slot which is in agreement in the 
direction of the passage of time. 
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[Claim 21] The approach according to claim 19 characterized by a base station subsystem 
assigning a slot based on the communication link form used by different mobile station so 
that it may have the slot of these selves arranged at the secured table of the adjoining base 
station which has circuit switched connection and packet-switching mold connection in 
the optimal location about interference of the whole system. 

[Claim 22] It is an approach for setting up the up link wireless connection between a base 
station subsystem and a mobile station in the wireless system containing a base station 
subsystem and some mobile stations, the physical wireless resource is divided into the 
frame (14) continuous in the direction of the passage of time in the wireless system, and 
said frame includes a 2-dimensional slot (16, 17, 18), 

The data transmitting capacity of each slot is determined by the dimension of a slot, and 
the slot of the data transmitting capacity from which at least one frame differed is 
included, 

Each slot expresses a predetermined assigned part of the physical resource contained in a 
frame, 

Many slots of each frame can assign dynamically respectively for use of predetermined 
wireless connection during frame connection, 

The 1st dimension of a slot is time amount and the 2nd dimension of a slot is any one of 
time amount, a frequency, and codes, 
Moreover, said approach 

The step which transmits the capacity demand (21 35) which shows the amount of the 
physical wireless resource as which the mobile station was required by wireless 
connection from the mobile station by the allowed up link, 

The approach characterized by including the step which determines assignment in a base 
station subsystem as a response to said capacity demand. 

[Claim 23] The approach according to claim 22 characterized by transmitting the notice 
which shows the location and amount of an up link capacity slot the location and amount 
of an up link capacity demand slot which were allowed about the frame structure were 
allowed the base station subsystem by the predetermined down link slot rather than were 
[ and ] fixed. 

[Claim 24] The approach according to claim 22 that a wireless system is the approach of 
providing a mobile station with real-time data transmitting service and non-real-time data 
transmitting service additionally, and a mobile station is characterized by showing the 
data transmitting capacity demanded in the capacity demand (21) in order to secure the 
wireless resource for use of wireless connection in up link real-time data transmitting 
service. 

[Claim 25] The approach according to claim 24 characterized by showing 1 set of 
predetermined parameters which describe the quality as which wireless connection of a 
mobile station in the capacity demand was required. 

[Claim 26] The approach according to claim 24 that a mobile station is characterized by 
sending the capacity demand (24) which shows the data transmitting capacity of the 
addition required of a base station subsystem when a data transmitting capacity demand 
increases during wireless connection on-going [ by up link real-time data transmitting 
service ]. 

[Claim 27] The approach according to claim 24 that a mobile station is characterized by 
the assigned slot making at least one intact when a data transmitting capacity demand 



30 



decreases during wireless connection on-going [ by the up link real-time data transmitting 
service which has the slot to which some were assigned ]. 

[Claim 28] In order to distinguish a certain mobile station which operates under the same 

base station subsystem from other mobile stations, and in order to secure the wireless 

resource for wireless connection use in juxtaposition up link real-time data transmitting 

service, each mobile station has a temporary predetermined logical identifier child, and a 

mobile station is a base station subsystem, 

The temporary logical identifier child, 

the parallel data transmitting capacity to demand - and 

The identifier of the addition which distinguishes juxtaposition wireless connection from 
the wireless connection on-going [ other ] which conveys real-time data transmitting 
service 

The approach according to claim 24 characterized by sending a ****** capacity demand. 
[Claim 29] The approach according to claim 22 that a wireless system is the approach of 
providing a mobile station with real-time data transmitting service and non-real-time data 
transmitting service additionally, and a mobile station is characterized by showing the 
amount of the data which should be transmitted in the capacity demand (21) in order to 
secure the wireless resource for wireless connection use in up link real-time data 
transmitting service. 

[Claim 30] The approach according to claim 22 characterized by transmitting the 
directions of one or more slots with which it has the freedom in which a base station 
subsystem dispatches the demanded wireless connection to the available slot of 
arbitration in the quota decision, and the base station subsystem was recognized by the 
mobile station by the predetermined down link access acknowledgement slot after quota 
decision. 

[Claim 31] It is an approach for setting up the down link wireless connection between a 
base station subsystem and a mobile station in the wireless system containing a base 
station subsystem and some mobile stations, the physical wireless resource is divided into 
the frame (14) continuous in the direction of the passage of time in the wireless system, 
and said frame includes a 2-dimensional slot (16, 17, 18), 

The data transmitting capacity of each slot is determined by the dimension of a slot, and 
the slot of the data transmitting capacity from which at least one frame differed is 
included, 

Each slot expresses a predetermined assigned part of the physical resource contained in a 
frame, 

Many slots of each frame can assign dynamically respectively for use of predetermined 
wireless connection during frame connection, 

The 1st dimension of a slot is time amount and the 2nd dimension of a slot is any one of 
time amount, a frequency, and codes, 
Moreover, said approach 

The step which determines assignment in a base station subsystem as a response to the 
need which shows the amount of the physical wireless resource demanded by wireless 
connection that new down link wireless connection was detected, 
The step which transmits the paging message (27, 28, 41, 42) which tells the location of 
one or more down link slots assigned to the mobile station from the base station 
subsystem at wireless connection on the occasion of said quota decision, 
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The step which transmits a paging acknowledge message from a mobile station as a 
response to the detected paging message, 

How to contain the step which starts down link transmission from a base station 
subsystem as a response to the detected paging acknowledge message. 
[Claim 32] The approach according to claim 31 that a wireless system is the approach of 
providing a mobile station with real-time data transmitting service and non-real-time data 
transmitting service additionally, and a base station subsystem is characterized by 
directing those locations to the frame structure about the slot which was assigned to 
wireless connection and which is repeated periodically in a paging message (27 28) in 
order to form the wireless connection for down link real-time data transmitting service. 
[Claim 33] The approach according to claim 32 characterized by sending the paging 
message (27, 28, 41, 42) which tells the location of one or more additional down link 
slots where the base station subsystem determined assignment as the additional slot, and 
was assigned to the mobile station at wireless connection when a data transmitting 
capacity demand increases during on-going wireless connection in down link real-time 
data transmitting service. 

[Claim 34] It is the approach according to claim 32 which a base station opts for the slot 
quota discharge about at least one of the slots assigned to the slot when a data 
transmitting capacity demand decreases during on-going wireless connection in the down 
link real-time data transmitting service which has the slot to which some were assigned, 
and is characterized by making a corresponding slot intact. 

[Claim 35] In order to distinguish a certain mobile station which operates under the same 
base station subsystem from other mobile stations, and in order to secure the wireless 
resource for wireless connection use in juxtaposition down link real-time data 
transmitting service, each mobile station has a temporary predetermined logical identifier 
child, and a base station subsystem is a mobile station, 
A temporary logical identifier child of a mobile station, 

The location of the slot which was assigned to juxtaposition wireless connection and 
which is repeated periodically, 

The identifier of the addition which distinguishes juxtaposition wireless connection from 
the wireless connection on-going [ other ] which conveys real-time data transmitting 
service 

****** paging message ****-- the approach according to claim 32 characterized by 
things. 

[Claim 36] In order for a wireless system to be the approach of providing a mobile station 
with real-time data transmitting service and non-real-time data transmitting service 
additionally and to form the wireless connection for down link non-real-time data 
transmitting service In order that a base station subsystem may show the location of the 
1st slot in a paging message (41 42) in the non-real-time data transmitting service about 
the frame structure In order to tell modification of either the location of the slot assigned 
during connection for non-real-time data transmitting service, or an amount, moreover, a 
base station subsystem The approach according to claim 31 characterized by notifying the 
new location or new amount of a slot by sending a new paging message. 
[Claim 37] It is a base station subsystem for the radio communications system which has 
a base station subsystem and a mobile station, and is the base station subsystem which 
has a means for arranging the information which communicated into the continuous 
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frame in the direction of the passage of time, and a means for a base station subsystem to 

dispatch the information with which each wireless connection communicated to at least 

one 2-dimensional slot in a frame repeated periodically is included additionally, 

The data transmitting capacity of each slot is determined by the dimension of a slot, and 

at least one frame includes the slot of a different data transmitting capacity, 

Each slot expresses a predetermined assigned part of the physical resource contained in a 

frame, 

Many slots of each frame can assign dynamically respectively for use of predetermined 
wireless connection during frame connection, 

The 1st dimension of a slot is time amount and the 2nd dimension is any one of time 
amount, a frequency, and codes, 

Moreover, the size of said slot about the size of a frame is a base station subsystem 
characterized by being dependent on the data transmitting capacity demanded by each 
wireless connection. 

[Claim 38] The base station subsystem according to claim 37 characterized by including 
the means for maintaining a secured table further in order to show the size and the 
condition of occupancy of a slot in a frame, and in order to maintain the optimal activity 
ratio. 

[Claim 39] The base station subsystem according to claim 38 characterized by including 
further the means for communicating the information about an adjoining base station 
subsystem and an adjoining secured table. 

[Claim 40] The means for making a general-purpose access slot location notice to a 
mobile station, and transmitting it to it within a predetermined down link slot at all 
mobile stations, in order to advise to send in the access slot notified of the capacity 
demand, 

The means for receiving and interpreting the capacity demand from a mobile station, 

The means for making the slot quota decision which assigns a slot to the wireless 

connection required and identified within the capacity demand, 

The means for making an access acknowledgement message and transmitting them to 

these mobile stations with which the capacity demand was recognized in slot quota 

decision within the predetermined slot alternatively 

Furthermore, the included base station subsystem according to claim 37. 

[Claim 41] In order to set up down link connection, 

The means for making the paging message which shows at least one assigned down link 
slot, and transmitting them to these mobile stations that should establish a down link 
within a predetermined slot alternatively, 

The means for receiving and interpreting a paging acknowledge message from a mobile 
station, 

The means for dispatching down link transmission to the assigned down link slot which 
was shown in the paging message 

Furthermore, the included base station subsystem according to claim 37. 
[Claim 42] It is a mobile station for the radio communications system which has a base 
station subsystem and a mobile station, and is the mobile station which has a means for 
arranging the information which communicated into the continuous frame in the direction 
of the passage of time, and a means for a mobile station to dispatch the information with 
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which each wireless connection communicated to at least one 2-dimensional slot in a 
frame repeated periodically is included additionally, 

The data transmitting capacity of each slot is determined by the dimension of a slot, and 

at least one frame includes the slot of a different data transmitting capacity, 

Each slot expresses a predetermined assigned part of the physical resource contained in a 

frame, 

Many slots of each frame can assign dynamically respectively for use of predetermined 
wireless connection during frame connection, 

The 1st dimension of a slot is time amount and the 2nd dimension is any one of time 
amount, a frequency, and codes, 

Moreover, the size of said slot relevant to the size of a frame is a mobile station 
characterized by being dependent on the data transmitting capacity demanded by each 
wireless connection. 

[Claim 43] In order to set up up link connection, 

The means for receiving and interpreting the access slot location notice transmitted from 
the base station subsystem, 

The means for making a capacity demand and transmitting it by the access slot identified 
by the access slot location notice, 

The means for receiving and interpreting the access acknowledgement message from a 

base station subsystem which identifies at least one recognized slot, 

The mobile station according to claim 42 which includes further the means for 

dispatching information transmission to said slot recognized at least. 

[Claim 44] In order to set up down link connection, 

The means for receiving and interpreting the paging message which shows at least one 
assigned down link slot which was transmitted from the base station subsystem, 
The means for making a paging acknowledge message and transmitting it by the 
acknowledge slot, 

The means for receiving and interpreting down link transmission by said at least one 
assigned down link slot 

Furthermore, the included mobile station according to claim 42. 
[Claim 45] The mobile station according to claim 44 characterized by including the 
means for identifying an acknowledge slot further based on the information included in a 
paging message. 

[Claim 46] It is the radio communications system which has a base station subsystem and 
a mobile station, and the base station subsystem and the mobile station have the means 
for arranging the information which communicated into the continuous frame in the 
direction of the passage of time, 

A base station subsystem and a mobile station include additionally the means for 
dispatching the information with which each wireless connection communicated to at 
least one 2-dimensional slot in a frame repeated periodically, 

The data transmitting capacity of each slot is determined by the dimension of a slot, and 

at least one frame includes the slot of a different data transmitting capacity, 

Each slot expresses a predetermined assigned part of the physical resource contained in a 

frame, 

Many slots of each frame can assign dynamically respectively for use of predetermined 
wireless connection during frame connection, 
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The 1st dimension of a slot is time amount and the 2nd dimension is any one of time 
amount, a frequency, and codes, 

Moreover, the size of said slot relevant to the size of a frame is a radio communications 

system characterized by being dependent on the data transmitting capacity demanded by 

each wireless connection. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to assigning a wireless resource among 
various users in a cellular wireless system generally. Especially this invention relates to a 
user's data Request to Send assigning a wireless resource in the system which changes 
quickly in both quality and an amount. 
[0002] 

[Description of the Prior Art] the time of application in this case — setting — the most 
general format of migration personal communications — the digital cellular wireless 
network of the second generation — it is — these networks system of Europe DCS 
which are GSM (full-terrestrial system for mobile communication), and its escape System 
of 1800 (1800MHz digital communication system) and North America (U.S.) IS-136 
(tentative standard 136), IS-95 (tentative standard 95), and Japanese system PDC 
(personal digital one — cellular) is included. These systems mainly transmit a speech, 
facsimile, and short text messages like [ are the restricted rate, for example, ] digital data 
like the file transmitted between computers. When a predetermined user wants, the 
system of some third generation is designed for the purpose of the service area of a 
worldwide scale, selection of various data transmitting services, and flexible allocation of 
capacity so that it can transmit and/or receive at high speed, even if it is a lot of data. 
[0003] The Europe communication link standard association ETSI proposed the 
migration communication system of the third generation called UMTS (whole-world 
migration communication system). The purpose is a house, office, a city, and vast 
operating environment including the environment of the suburbs like a fixed station and a 
mobile station. Selection of service is various and, in addition to the migration telephone 
known now, the format of a mobile station contains the multimedia terminal and 
integrated terminal which mediate the communication link between for example, a 
UMTS system and various local systems. 

[0004] Drawing 1 shows instantiation of the eel 1 1 of the UMTS system equipped with 
the fixed base station subsystem 12 (BSS), and the mobile station 13 with which some 
differed in the range exists or moves it with a user. A base station subsystem may also 
contain one or some base stations, and the base station controller that controls those 
actuation. The predetermined radio frequency range is secured and the wireless 
connection by which actuation was controlled by systems specification is between a base 
station subsystem and a mobile station. Both the time amount and frequency ranges that 
can be used for wireless connection specify the so-called physical wireless resource. One 
of the largest technical problems of a base station subsystem is controlling use of these 
physical wireless resources so that all the terminals put on the service area of a eel may 
be able to receive data transmitting service of the quality demanded always, and it may 
become as small as possible about a mutual interference of the eel which adjoins. 
[0005] From the system of the advanced technology, some approaches for assigning a 
wireless resource are learned. In a Time Division Multiple Access (TDMA), the 
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frequency band of the transmission used and reception is divided into a time slot, and a 
base station subsystem assigns them as a time slot of one or some repeated periodically 
for use of a predetermined terminal. In Frequency-Division-Multiplexing access 
(FDMA), the frequency range used is divided very much into a narrow band, and a base 
station subsystem assigns one or some to each terminal for them. Such combination is 
being used for many current systems, and each narrow frequency band is further divided 
into a time slot. In a coding division multi-access (CDMA), each connection between a 
mobile station and a base station subsystem gains a diffusion code, and this diffuses the 
information transmitted at random in a quite large frequency range. When the code used 
in the service area of a eel is a rectangular cross mutual or almost a rectangular cross, the 
receiver which recognizes a code can distinguish a desired signal and can attenuate other 
coincidence signals. In the orthogonal frequency division multiplex (OFDM) which was 
mainly suitable for service of a broadcast mold, data are transmitted from the transmitting 
central office in the large frequency band divided into the equidistant subfrequency, and 
the coincidence frequency shift of these subfrequencies generates a 2-dimensional bit 
flow to time amount-frequency space. 

[0006] Similarly about the technique of a packet-switching mold wireless network, the 
connection protocol based on various packets is known, and although the connection 
between a mobile station and a base station subsystem is not continuous, it is performed 
by the package which has an adjustable idle period in between. When connection has a 
temporary pause as compared with a continuation connection system, i.e., the so-called 
circuit-switching mold, there is an advantageous point that the wireless resource 
demanded by predetermined connection is not occupied superfluously. Since 
transmission of a packet with a fault new after each pause needs to exchange a certain 
control message or a signal message between a mobile station and a base station, 
generally data transmitting delay is a ******** Between a transmitter and a receiver, 
from passing along the path from which the package differed, delay may be lengthened 
and may occur. 

[0007] For example, a third generation cellular wireless network has at least other thing 
twists or the thing typical [ some of those things ] although a certain thing of a terminal 
13 has low capacity considerably in the case of drawing 1 and it has the wireless 
connection of enough with a base station which becomes and needs a part for picking of 
many common wireless resources temporarily. Low capacity connection is for example, 
message connection, and mass connection is loading of the image file in the data network 
connection to the mobile station through for example, a base station subsystem, or video 
image connection in a TV phone. In the advanced technology, the approach a base station 
subsystem divides an available wireless resource among various kinds of users by the 
flexible and dynamic approach is not learned. The approach of the advanced technology 
with some relation is explained below. 

[0008] U.S. Pat. No. 5,533,044 is indicating the frame structure with the same size of 
each time slot. By choosing the modulation approach according to need, the data of a 
different amount can be transmitted by each time slot. 

[0009] Electronics Letters (Electronics Letters), The 32nd volume, No. 13, June 20, 1996, 
Reference [ / else / IKED A / tea / 1 175 - 1 176-page / (T. Ikeda) ] "the ecad modulation 
based on TDMA equipped with the dynamic channel assignment (AMDCA) for mass 
voice transmission in micro cellular system () [ TDMA ] Based Adaptive Modulation 
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with Dynamic Channel Assignment (AMDCA) for Large Capacity Voice Transmission 
in Microcellular Systems" Much sizes are indicating another frame structure by the equal 
slot. Although each connection has the same data rate, the modulation approach which is 
different in order to amend the changing switching performance is used. Since many slots 
are given to connection which the trouble produced from the thing of good quality, the 
modulation device in which it has resistance more can be used for connection which the 
trouble produced. 

[0010] The British patent No. 2,174,571 is indicating the frame structure which can be 
adapted for the changing number of time slots. Although each connection has the same 
data rate, a modulation device which is different in order to give a noise and the 
resistance over interference is used also here. It depends for the die length of each time 
slot in a frame on the modulation approach used by the connection assigned to the time 
slot. 

[001 1] The European Patent No. 633671 explains how to multiplex the acknowledge 
message used in a packet-switching mold radio communications system. A system is 
divided into a subslot by mincing RA slot to a short time interval, or assigning a 
rectangular code into RA slot instead of making the acknowledge message transmit to all 
mobile stations freely within a (random access RA) slot. In order that an acknowledge 
message may decrease risk of colliding mutually, a small group's mobile station is 
allowed only for one mobile station to transmit within each subslot. 
[0012] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is introducing 
the approach for flexible and dynamic division of a wireless resource in the base station 
subsystem of a cellular wireless network. 
[0013] 

[Means for Solving the Problem] The purpose of this invention is attained in a base 
station subsystem or the same equipment which is responsible to division of a wireless 
resource by dividing into two or more frames which a base station subsystem can 
especially assign a wireless resource according to the traffic demand at the time of the 
specification used by different connection, modular one of various sizes, and the partition 
that it parameterized. These frames are periodically repeated so that a repeat sequence 
may contain either of the groups of a single frame or a continuous frame. 
[0014] The approach of this invention is characterized by dividing a physical wireless 
resource into a continuous frame including the slot which has the changing data 
transmitting capacity in the direction of the passage of time so that the predetermined rate 
of a physical resource that each slot is included in a frame may be expressed and each 
slot can be separately assigned to use of predetermined wireless connection. 
[0015] In the approach of this invention, the so-called physical layer of the transmission 
channel between the 1st radio station and the 2nd radio station is divided into a frame. A 
name "the base station" and a "mobile station" of instantiation are used in order to 
distinguish a radio station mutually over this whole patent application. Each frame can be 
further divided into a smaller unit, two coordinates or a dimension can prescribe the size, 
and this makes low order block construction of a frame two dimensions notionally. The 
1st dimension is time amount, thing semantics can be carried out and this can divide this 
into the continuous time slot for which it has a predetermined period for a frame further. 
In the suitable embodiment of this invention, although each frame contains an equal 
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number of time slots, it may change the operation of a time slot to another thing from one 
frame. The 2nd dimension can be used as time amount, a frequency, or a code. When the 
2nd dimension is similarly time amount, each slot of a frame is further divided into a still 
smaller subtime slot. When the 2nd dimension is a frequency, it divides into a frequency 
band narrower than the frequency band where the whole covered by the frame was 
assigned in each time slot contained in a frame. When the 3rd dimension is a code, the 
code of almost a rectangular cross is a rectangular cross or is available in each time slot 
to mutual [ a predetermined number of]. 

[0016] The smallest resource unit assigned from one frame is a slot, and at the 1st 
dimension, the size is prescribed by the die length of a time slot, and is prescribed by the 
division unit determined according to the special feature of the 2nd dimension at the 2nd 
dimension. For example, in a time amount-frequency frame, the size of the slot of the 2nd 
dimension is the bandwidth of the frequency band which was used in each case. One slot 
is always assigned as a whole to use of one connection. In this patent application, a time 
slot is notional and it is important that it is cautious of differing from a slot. Generally a 
time slot is the division unit of the frame in a time amount dimension. A slot is the unit of 
the physical wireless resource which can be assigned to single connection. 
[0017] A certain predetermined number of continuous frames form the so-called super- 
frame (superframe). In a digital system, since it is most natural that various numbers are 
generally powers of 2, as for a super-frame, it is desirable to include the frame of 1, 2, 4, 
8, 16, 32, or 64. The slot by which both are contained in a predetermined frame does not 
need to be equal size, and the flexibility of the approach by this invention and dynamic 
adaptability do not necessarily need to have the same slot structure of the frame contained 
in a super-frame, and originate in it not being necessary to assign a number equal to each 
connection of slots from a frame or a super-frame. The slot structure for use of various 
connection and reservation of a slot are changeable for every super-frame. On the other 
hand, when a data Request to Send does not change, it has the same slot structure as the 
1st front frame of a super-frame, and the 2nd frame is the same as the 2nd front frame of 
a super- frame, and that of the 1st predetermined frame of a super-frame is the same as 
that of the following. Vocabulary called a super-frame is the mere instantiation-name to 
the concept which can express many continuous frames from one or it, of course. 
[0018] In up link data transmission, i.e., the transmission which faces to a base station 
subsystem from a mobile station, a mobile station needs the equipment of some classes 
which can secure data transmitting capacity for their use. In the suitable embodiment of 
this invention, as for each up link super-frame, a mobile station can send a capacity 
demand of a packet form freely including a random access slot at this time. Respectively, 
a down link super-frame includes the quota acknowledgement slot which notifies the 
assignment by which the base station subsystem was recognized. Acknowledgement is 
performed according to the priority regulation set as connection of the form which 
changed based on the capacity demand received with the sufficient result with base 
station subsystems, and the traffic load to which priority is given. As for a base station 
subsystem, it is desirable to maintain the super-frame size secured table which manages 
assignment so that an available wireless resource may be used by the optimal approach. 
[0019] In down link data transmission, a base station subsystem assigns data transmitting 
stowage similarly according to the priority regulation set as connection of a different 
form, and the traffic load to which priority is given. It notifies down link assignment in 
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the same paging message preferably used in order to tell a mobile station about an input 
down link Request to Send. Once a mobile station acknowledges right reception of a 
paging message, down link transmission can start use of the assigned transmitting 
capacity. 

[0020] This invention is further explained below at a detail with reference to the suitable 

embodiment expressed as an example, and an attached drawing. 

[0021] Since drawing 1 was already referred to by explanation of the above-mentioned 

advanced technology, refer mainly to drawing 2 - drawing 1 8 for it in this invention and 

explanation of the following suitable embodiment. In a drawing, the same number is used 

to the same components. 

[0022] 

[Embodiment of the Invention] Drawing 2 shows the 2-dimensional frame 14 by the 
suitable embodiment of this invention. In the above-mentioned explanation, the 1st 
dimension of a frame is time amount and it was claimed that the 2nd dimension was 
either time amount, a frequency or a code. In the case of drawing 2, the 2nd dimension of 
a frame 14 is a frequency or time amount. The size of the frame of both dimensions must 
be chosen as there are other specifications and compatibility which were set up about the 
system. In this example, the die length of the frame of the direction of time amount is 
about 4.615 mses, this is divided in the direction of time amount at eight time slots, and 
the die length of one time slot 15 is about 0.577ms in this case. The frame width of face 
of the frequency direction is about 2MHz. 

[0023] The smallest uniform structure components of a frame, i.e., a slot, are the various 
low order partitions of a time slot 15. In the lower left part of drawing 2, a time amount- 
frequency division is applied, and in this case, although the lay length of each slot with 
the passage of time is the same as the thing of a time slot, that width of face of the x 
frequency direction can be set to 200kHz, 1MHz, or 2MHz. A reference number 16 
shows a 0.577msx2MHz big slot, a reference number 17 shows the 0.577msxlMHz slot 
of middle size, and a reference number 18 shows a 0.577msx200kHz small slot. In the 
lower right part of drawing, although time amount-time sharing is applied and all with a 
bandwidth [ of a system ] of 2MHz are used for each slot in this case, time amount of that 
direction of the passage of time can be set to 1/1 of the die length of a time slot, 1/2, or 
1/10. A reference number 16 shows a 0.577msx2MHz big slot also here, a reference 
number 17 shows the 0.2885msx2MHz slot of middle size, and a reference number 18 
shows a 0.0577msx2MHz small slot. Of course in these division divided into the time slot 
which five small slots equipped with the slot (train Cof the example of division :) of one 
middle size, it is also possible to offer instead mirror image-division (for example, time 
slot which starts in the slot of one middle size and finishes with five small slots). 
[0024] According to another proposal, the number of the categories of different slot size 
is four, and the slot of a size category with those relative largest sizes is equivalent to two 
large slots of the category of size, four large slots of the category of size to the 3rd, and 
eight slots of the smallest size category the 2nd. Similarly, other arrangement about 
relative slot size is possible. 

[0025] The solution method by the subcarrier which can contain some elements which 
have the width of face from which one frame differed on the frequency band is called 
juxtaposition multiplex subcarrier structure, a base station subsystem ~ one large slot — 
the slot of two middle sizes, and ten small slots — or the slot of one middle size and five 
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small slots - or - the - the frame structure is changeable so that it may exchange that it 
is reverse, or so that the slot of one middle size may be exchanged as it is reverse. This 
property is called the modularity (modularity) of a frame. A predetermined slot or a 
predetermined slot group A different module (it is (like the slot 17 of the single middle 
size of train B: of the example of division)) in the corresponding time slot partly 
contained in a next frame, and an exchangeable module (it is (like the group of five small 
slots 18 of train C: of the example of division)) It forms, and the remainder of the 
contents of the frame does not change but available bandwidth is always used the 
optimal. As for this invention, it is convenient especially that a slot is an integral multiple 
mutually about those dimensions, without performing the number of the time slots 
contained in a frame, and any [ of the allowed carrier frequency band ] limit, in order to 
maintain modularity. For example, they cannot be exchanged in [ as the slot of 450kHz 
width of face ] modular one, but the slot of three 250kHz width of face in a time amount- 
frequency division suits the space where only one 450kHz slot was left behind by three 
narrow slots, and while the bandwidth of 300kHz has been intact, it remains. 
[0026] This invention does not need for a frame to occupy the range where a frequency 
(2MHz of drawing 2) continues. It is possible to prescribe a frame that a frame covers 
two or more frequency bands. Even if it is a single slot, two or more separate frequency 
bands can be covered. In this case Naturally at the time of multiplex actuation capacity, 
i.e., reception, at least two different received frequency bands are received to 
coincidence. The transceiver which has the capacity to divide information into at least 
two separate transmitters at the capacity which compounds the received information 
correctly, and the time of transmission, and to transmit it to coincidence in at least two 
different transmit-frequencies bands is required. 

[0027] Drawing 3 shows the CDMA alternative of division of the time slot by drawing 2. 
The diffusion code to which a different number which has a different diffusion ratio in 
each time slot 1 5 was permitted can be existed. A diffusion ratio is the characteristic 
description of a diffusion code, and specifies what physical wireless resource must be 
assigned to single connection from a viewpoint of resource allocation. The number of 
possible concurrent connection corresponds and increases in predetermined time amount 
using predetermined bandwidth as the diffusion ratio of the diffusion code used in the 
case of connection becomes large. The diffusion code of three form can be used in the 
example of drawing 3. The diffusion code of code 1 form has a small diffusion ratio with 
which the information transmitted in diffusion code of code 1 form fills the capacity of 
the whole time slot (line A:). Since the diffusion ratio of the diffusion code of code 2 
form is 2*R (namely, twice of a code 1), two connection of two rectangular crosses 
which uses code 2 form of almost a rectangular cross can exist in a single time slot (line 
B:) at coincidence. Since the diffusion code of code 3 form has diffusion ratio 10*R 
(namely, 10 times of a code 1), a rectangular cross or the combination from which the 
diffusion code of almost a rectangular cross differed can exist in coincidence. That is, a 
time slot holds five connection according to the diffusion code of code 3 form at line C:, 
and one connection in the diffusion code of code 2 form, and has connection of ten 
coincidence according to the diffusion code of code 3 form at line D<U>:. By the simple 
comparison between drawing 2 and drawing 3, time amount-code division is an approach 
similar to use of a time amount-frequency division or time amount-time sharing, and it 
can be interpreted as specifying a slot. 
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[0028] Apart from a slot dimension, it depends on the remaining part of the signal 
structure within a slot for the capacity of a slot, i.e., the amount of the data which can be 
transmitted by one slot, at the modulation used in the case of coding of data and the error 
protection approach, and the list, the time amount-frequency arrangement by drawing 2 
whose allowed bandwidth is 200kHz, 1MHz, and 2MHz - setting - two narrow band 
width of face (200kHz and 1MHz) -- the binary offset QAM (B-O-QAM, binary offset 
quadrature amplitude modulation) — moreover, it turns out that the 4 value offset QAM 
(Q-O-QAM, 4 value offset quadrature amplitude modulation) is the most advantageous to 
wide band width of face (2MHz). Other modulation approaches are possible similarly and 
it is common knowledge for this contractor. 

[0029] Drawing 4 shows the super-frame by the suitable embodiment of this invention. 
An advantageous number is a power of 2 although not restricting the number of 
continuous frames with which this invention is contained in a super- frame already 
pointed out. When the shortest, a super-frame may consist of the frame of one **. In the 
case of drawing 4, the super-frame 19 contains the frame 14 which continues in the four 
directions of the passage of time. Here, the number of the 1st frames is described by the 
alphabetic character N showing a nonnegative integer, and a frame has a continuous 
number so that the following frame may be set to N+l by the number of the frames of 
N+2 and the last of a super-frame and it may next be set to N+3. The time slot of the 
beginning of each frame is several 0, and the time slot of a frame is also numbered by the 
nonnegative integer which continues similarly so that the last slot may be set to several 7. 
Moreover, the drawing is illustrating dividing a slot into a payload slot and a data slot as 
an example. As for the data with which the mark is put in the alphabetic character I 
(information), and payload information, i.e., a slot including the body of data which can 
be transmitted, sends control data, i.e., a signal, the mark is put in the alphabetic character 
C (control). 

[0030] A control data slot forms one or some logic-control channels, and these can be 
used in order to transmit the message which controls initiation of connection, 
maintenance, or termination and to specify a base station to be changed, and in order to 
exchange the command and measurement result about the transmitted power and power- 
saving mode of a mobile station between a base station subsystem and a mobile station. It 
is advantageous to arrange a control slot into a certain comparatively compact part of 
each frame including a control slot. This is because the remaining part of a frame can be 
assigned to the combination of a different modular slot very flexibly. When a control slot 
is distributed by the whole frame structure, only the selection part to which the slot which 
can be assigned was limited will agree in them. 

[0031] According to the suitable embodiment of this invention, a base station subsystem 
(or corresponding equipment which is responsible to division of a wireless resource) 
maintains the secured table in which showing the size and the condition of occupancy of 
each slot like other possible parameters about a slot and which it parameterized. 
Modification in [ in / the slot structure of a frame 14 ] the assignment for use of 
predetermined connection is produced in super-inter-frame one. That is, a secured table is 
still effective during one connection period of a super-frame at once. In order to ensure 
the optimal actuation, a base station subsystem must have the secured table routine which 
maintains a secured table in accordance with a predetermined valuation basis. The 
important criteria which a secured table takes into consideration before recognizing 
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access to new connection in such a thing are the form (for example, real time, non-real 
time) of data transmitting connection at the priority specified based on a traffic load, the 
form of the information included in new connection (for example, a speech, video, data), 
and the criteria of new connection (for example, usually a message, an emergency call), 
the comprehensive power level of a traffic load, and a list. Furthermore, a thing like the 
susceptibility over interference of a predetermined slot and the transmitted power 
demanded by the slot for which much more complicated criteria are specified is also 
possible. 

[0032] When a certain base station also takes the secured table of a surrounding base 
station into consideration, it assigns a slot according to power level and the switch form 
of connection into the table of itself. The mobile station which applies high power level 
and low-power output level is arranged in the secured table of the base station which 
adjoins the optimal location to interference of the whole system, and the former means 
having the slot to which these selves were assigned. The latter means having the slot of 
these selves arranged in the secured table of the base station where circuit switch mold 
connection and packet-switching mold connection adjoin the optimal location to 
interference of the whole system. Optimum conditions are prescribed that no users are 
influenced as much as possible from other users 1 noise signal. When a slot is assigned 
according to an output level, the 1st base station permits a low power user (located near 
the 1st base station) such a slot, and a high power user (located in the distance from the 
2nd base station) exists between them in the 2nd base station. 
[0033] or [ that the slot quota approach learned before is usually sequential (the slot 
number 0 is assigned first, and subsequently becomes being the same as that of a slot 1 
and the following among eight available slots, or the slot number 0 is assigned first, slots 
2, 4, and 6 are assigned in this sequence, and slots 1, 3, 5, and 7 are subsequently 
assigned) ] — or it is random. It turns out that it is advantageous to use the slot quota 
approach of taking into consideration a different evaluation parameter with which it can 
express in order to describe each slot, about this invention. A base station subsystem can 
measure noise level by each slot, and can arrange the slot which can be assigned [ that it 
is intact and ] according to those quality, i.e., noise level. When what the possibility of 
retransmission of message of the desired connection with a new, new slot demand should 
carry out small, and should suit, and it should have a very severe real-time requirement 
for is shown, as for a base station subsystem, the slot of high quality will be given to it 
very much with low noise level. The non-real-time connection which has good 
retransmission-of-message tolerance uses the slot of low quality, in order to leave the best 
slot which can be used to the real-time connection request which may happen in the 
future. The size of a slot is important. That is, though a slot with still higher quality can 
be acquired by both an intact and available small slot and a big slot being in a frame, 
exchanging a big slot with the group of a small slot by the modular approach, and 
arranging these one, when it is shown that a new slot demand needs only some resources, 
it is wise to assign the existing small slot for it. 

[0034] The expression of the slot quota approach in a base station subsystem can be made 
into a quota type or a logical algorithm (conclusion chain). The former means calculating 
the result indicating a certain specific slot by giving operation weight which is different 
in the suitable factors at the time of a base station being consideration (noise level, a real- 
time service request, the need for big division of a slot, presumed power level, etc.). the 
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latter — a base station subsystem — a group — a candidate slot is held, every one they are 
evaluated at once, and which means finding whether it is most suitable for the connection 
demanded newly. Drawing 16 shows instantiation of the logical algorithm which a base 
station subsystem can use for determining which slot is assigned to new predetermined 
connection. Actuation begins from the slot demand 100 which comes from either a 
network side or a mobile station side (down link slot demand) (up link slot demand). In 
block 101, a base station subsystem investigates which frame storage (an up link or down 
link) should be chosen. As for actual selection of storage (secured table), blocks 102, 103, 
and 104 are performed as background processing, and an algorithm progresses to block 
106. Here, the same frame selection processes 107, 108, and 109 as frame storage 
selection are started. In drawing, it is assumed that each super-frame consists of two 
frames. 

[0035] A base station subsystem has the smallest number of partitions, namely, makes 
evaluation processing start from a time slot including the biggest slot in block 1 10. In 
block 1 1 1, all the time slots from which new connection becomes multiplex subcarrier 
assignment are refused. In block 1 12, it investigates whether there are other factors (a 
very small slot capacity, transmitted power restrictions set up beforehand, nonpermissible 
hiss level, etc.) which bar use of a time slot, otherwise, the group of a candidate time slot 
is updated. Block 114 makes the repeat of step 105 perform until all time slots are 
scanned depending on steps 110, 111, 112, and 113 and the case. In block 1 15, a base 
station finds the best candidate time slot by applying a certain wireless resource- 
management regulation and selection criterion. For example, it must investigate whether 
in case either selection of whether there may be few two best candidates in extent with 
the same interference, and a base station subsystem agrees for a certain power and noise 
limit which were set up beforehand, and the best candidate forms or divides a big slot 
into a small thing, it includes the disadvantageous profit on count. [ in / in the presumed 
power demand for new connection / each slot ] 

[0036] quality presumption by which the base station subsystem was calculated after 
choosing with block 115-117 investigates additionally whether transmitting quality 
high enough is shown with block 116. Usually, although procedure follows block 118, 
not offering quality sufficient by the best candidate slot may arise. In such a case, a base 
station subsystem branches to the block 119 which starts possible mode-of-operation 
modification for strengthening transmitting quality. Procedure is finished with the slot 
assignment decision 120. 

[0037] In the approach by this invention, allocation of a wireless resource is performed 
by the same approach about both real-time service and non-real-time service. That is, a 
base station subsystem (or corresponding equipment which is responsible to division of a 
wireless resource) assigns a slot according to those needs about each service. In both 
cases, the same control message and the same device adjust allocation of a wireless 
resource. That is, only some principles of the contents and assignment by which the 
control message was explained in full detail, and quota discharge differ depending on the 
form of the service made an issue of. The data transmission on the wireless path between 
the already generated connection differs somewhat depending on whether the service 
made an issue of is real time or non-real time. Real time or the field which almost 
requires service of real time is video connection demanded by the speech transmission 
and the TV phone in a packet. In the simulation of the approach by this invention, in 
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transmission of the speech between a base station subsystem and a mobile station, when 
the data transmitting delay allowed the longest is 30ms, it is assumed that the bit error 
rate (BER) of 10-3 is attained. In the video connection needed by the TV phone which 
long delay produces by time amount interleave of transmit data, corresponding values are 
10-6 and 100ms. These services use the front error correction (FEC) mold error 
correction and wireless resource secured protocol which are explained further below at a 
detail. Non-real-time service is file transmission in an ordinary Internet connectivity, for 
example. It uses packet mold data transmission and an ARQ mold error correction 
protocol (automatic repetition system by demand). 

[0038] Next, drawing 5 and drawing 6 are referred to, and the real-time up link data 
transmission in usual is described. The arrow head of drawing 5 expresses the data 
transmission between a base station (BS) and a mobile station (MS) in the direction of the 
passage of time in which time amount passes from a top to the bottom in a drawing. A 
certain super-frame transmitted by the base station includes the so-called Y slot which a 
base station notifies that the point that the PRA (packet random access) slot found next in 
the up link direction exists when, or a mobile station can send a capacity demand in an up 
link super-frame is. An arrow head 20 expresses the data transmitted by Y slot of a super- 
frame [ down link / predetermined ] about the location of the following PRA slot. When a 
PRA slot has a fixed location in each up link frame or a super-frame, although a base 
station does not need to tell those locations by Y slot, it adds flexibility to a system, in 
order to secure possibility of arranging a PRA slot by the most suitable approach to the 
base station subsystem, and in order to change those locations between super-frames. 
[0039] By one of the continuous PRA slots, a mobile station identifies itself and transmits 
the PRA message which tells of what kind of form connection was required according to 
an arrow head 21. Since there is no coordination between different mobile stations, it may 
happen by chance that some mobile stations transmit a PRA message to coincidence. In 
that case, one is received at the maximum. However, in drawing 5, it is assumed 
according to the arrow head 21 that a PRA message is received, and in being PAG 
(packet access acknowledgement) of the following down link frame, a base station 
notifies that one or more predetermined up link slots were recognized for the mobile 
station according to an arrow head 22.. It tells coincidence about the location of one slot 
(or two or more slots) where it was recognized in the up link super-frame. Generally in 
the packet access protocol of the advanced technology, the demanded station obtains the 
time slot which transmitted the capacity demand with the sufficient result, or the resource 
with which others correspond as the wireless resource. According to this invention, one 
slot (or two or more slots) assigned to connection can be arranged anywhere in the range 
of a super-frame [ up link / next ]. 

[0040] When a mobile station receives the information on the recognized wireless 
resource, data transmission is made to start according to an arrow head 23. The situation 
of wanting to increase the amount of a wireless resource with an available mobile station 
between connection may happen. In that case, according to an arrow head 24, a slot is 
secured further the same procedure as having been explained above, i.e., by transmitting 
the capacity demand which shows the size and form which a new slot should have. 
Moreover, it may happen similarly to desire during connection to decrease the wireless 
resource which the data Request to Send of a mobile station decreases, and is used. Here, 
according to an arrow head 25, transmission of a predetermined slot can be completed 
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and a base station can be assigned to use of other connection of the released slot in that 
case. Thereby, an arrow head 26 expresses the message in which a mobile station finishes 
transmission for transmission. 

[0041] Drawing 6 is helpful for clarifying relation of the above-mentioned message to a 
frame and super-frame timing. Here, it is assumed that there are two frames 14 in each 
super-frame 19. Furthermore, the direction transmission of (a down link DL) is produced 
in the corresponding up link (UL) direction transmission and coincidence, and it is 
assumed that two are separated mutually frequency multiplexing (FDD), i.e., by 
arranging them to a different frequency band. Furthermore, it is assumed that the range of 
a control slot where shading was attached in the center of each frame 14 by drawing 6 
exists. Since loss of the important control information resulting from traffic transmission 
of coincidence is prevented, it is advantageous to arrange the control slot range to 
coincidence in time in both the direction of a down link and the up link direction. 
Considering other approaches, loss of the opportunity of the traffic transmission resulting 
from control information reading is also prevented. The sequence of the direction of the 
passage of time of the frame of drawing 6 is the right from the left. 
[0042] A mobile station hears the down link transmission DL, and finds the slot address 
of a PRA slot with a base station available to the degree in the message which transmits 
by Y slot. These available PRA slots are arranged in drawing 6 at the 2nd leftmost frame 
of a super-frame. A broken line expresses the logical connection between slots. As for it, 
in other words, in drawing, the message transmitted within a certain Y slot opts for use of 
a PRA slot in the following perfect UL frame. A PRA slot is used for a mobile station in 
order to transmit a PRA message to a base station. Supposing an attempt is successful, a 
base station will transmit a PAG message within the PAG slot of the following perfect 
DL frame. A PAG message notifies using one certain slot (or two or more of a certain 
slots) RT for a mobile station from the following perfect UL frame for transmission of 
the request which conveys real-time traffic. It is shown that UL slot by which the broken 
line from a PAG slot to the following perfect UL frame was recognized may be anywhere 
in a frame. Transmission is continued within the same slot until all data sources are 
transmitted or it sends renewal command of RT up link channel with an another base 
station (not shown in drawing 6). 

[0043] Real-time data transmission of a down link is produced according to drawing 7 
and drawing 8. Since the base station subsystem itself can maintain the secured table 
about a slot and it can point out and turn down link data transmission to a suitable slot in 
this way, another, slot capacity demand is not needed. The message which notifies a 
mobile station of the location of one or more selected slots can be transmitted to a mobile 
station through the packet paging (PP) channel by which at least one of them is read by 
each working mobile station, the repeat of PP message in the paging packet channel 
shown by arrow heads 27 and 28 means that a base station transmits PP message until a 
mobile station answers, and a predetermined time limit passes or. The mobile station 
which received transmitted PP message is echoed back to a base station by considering 
PP message as packet paging acknowledge (PPA) according to an arrow head 29. After a 
base station intervenes PPA and receives check that the call was received, it starts 
transmission 30. The resource request of down link data transmission is the arrow head 
(when a resource request decreases) 32 which can change during connection, a base 
station subsystem assigns more slots to connection in that case, or releases an arrow head 
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31 or a part of slot (when a resource request increases). The notice of modification is 
preferably transmitted to a mobile station through packet paging. An arrow head 33 
shows termination of transmission. 

[0044] Drawing 8 clarifies relation of the down link real-time data transmission to PP and 
an PPA message, and a frame and the timing of a super-frame in the embodiment at the 
time of assuming again a FDD up link and down link transmission with two frames 14 
per super-frame 19 of coincidence. After a base station transmits PP message, an 
opportunity to acknowledge first to a mobile station is among the PPA slot of the 
following perfect UL frame. After receiving an PPA acknowledge message, a base station 
can start real-time DL data transmission with the following perfect DL frame. Real-time 
DL data transmission is continued by the same slot of a DL super-frame of each degree, 
and a mobile station is detected because the slot became empty, until all data sources are 
transmitted (not shown [ the exhaustion ]). 

[0045] Some concurrent connection which is demanding real-time service is both the up 
link direction and the direction of a down link, and may exist between a predetermined 
mobile station and a base station. Concurrent connection may be called parallel 
connection. According to the suitable embodiment, a mobile station has a temporary 
predetermined logical identifier child who distinguishes other mobile stations which 
communicate with the same base station subsystem. The die length of this identifier is 12 
bits. In order to distinguish parallel connection, the identifier of a short (for example, 2 
bits) addition may be used. When a mobile station desires to start real-time connection of 
juxtaposition during predetermined connection, the temporary logical identifier child is 
notified of a mobile station like the identifier of the addition which has a value which is 
different from the value of the identifier of the addition which describes the delivery and 
on-going connection to precede in a capacity demand in a base station subsystem, the 
logical identifier child of a mobile station to whom a base station subsystem should send 
a message, respectively — in addition, connection of real time can be made to start by 
juxtaposition of a new down link by transmitting PP message containing the identifier 
which has a different value from the value of the identifier of the addition which already 
describes on-going real-time connection Based on an additional identifier, it is turned out 
whether each receiving station desires for a sending station to increase the capacity of 
real-time connection on-going [ a certain ], or to make new parallel connection start. 
[0046] Drawing 9 and drawing 10 show the non-real-time up link data transmission in 
usual An arrow head 34 is equivalent to the arrow head 20 of drawing 5. That is, it 
expresses the data about the location of the following PRA slot sent by Y slot of a super- 
frame [ down link / predetermined ]. In one of the continuous PRA slots, a mobile station 
transmits the PRA message which notifies which is wanted to identify itself and to 
transmit non-real-time data according to an arrow head 35. The amount of data can be 
expressed with a cutting tool. In the following PAG slot, a base station notifies where the 
location of the control slot secured as a control channel of the up link direction of a 
super-frame [ down link ] is according to an arrow head 36. In the following control slot, 
a base station transmits the location of a super-frame [ up link / of the first slot secured 
for connection ] according to an arrow head 37. In these slots, a mobile station transmits 
up link data according to an arrow head 38. Grouping of the up link slot is carried out so 
that 16 slots may form one group. A control message transmits about the mobile station 
information on the location of these 16 slots with an arrow head 37. It tells how when a 



46 



mobile station transmitted 16 slot-ized messages, it received the response in the following 
control slot from a base station subsystem according to the arrow head 39, and, as for the 
base station, data were received within the 1st group's slot. When a base station finds a 
defect into a certain slot, a mobile station must broadcast again the data contained in 
these slots. The control message shown by the arrow head 39 also continues up link 
transmission within these slots in this case according to an arrow head 40 including the 
information on the location of the slot belonging to the next group. Transmission is ended 
when a mobile station transmits the information on all requests. 

[0047] The above-mentioned case, i.e., the case of real-time service of drawing 5, and in 
the case of non-real-time service of drawing 9, the interpretations of a secured message 
differ. In real-time service, the predetermined wireless resource for the use which 
continues from a continuous super-frame (slot) is secured. This means the same thing as 
reservation of the predetermined transmitting rate for use of connection (x bits/(s)). In 
non-real-time service, a resource needs to be secured for transmission of the bit of the 
specified quantity or a cutting tool, and a data transmitting rate does not need to be fixed 
in this case to it. When there are many available wireless resources, a base station 
subsystem can recognize the slot which approached very much mutually about the mobile 
station in the control message expressed by arrow heads 37 and 39. The remainder of the 
traffic load of a base station is heavy, or the control message which the usable slot 
included in each super-frame decreased, and was explained by arrow heads 37 and 39 
when it increased during the period of non-real-time connection recognizes the slot which 
separated further and has been arranged in data flow at the mobile station. 
[0048] Drawing 10 shows the timing in the setup phase of non-real-time up link 
connection. The convention on a graphic form is the same as drawing 6 and drawing 8. 
When a mobile station finds the slot address of one or more next available PRA slots in 
the message transmitted by Y slot from the base station, actuation begins. A mobile 
station sends the PRA message it is supposed that is arrived at a base station by the first 
trial here. In the following perfect down link frame including one or more PAG slots, a 
base station sends the PAG message which discriminates a NRT control slot (NC) from 
the following super-frame. In the first NC slot, a base station transmits the message 
which gives the address to a down link ARQ slot like the address to the up link NRT 
traffic slot recognized first. The thing of the beginning of the recognized up link NRT 
traffic slot may be in the following perfect up link frame, when the earliest. A mobile 
station starts transmission by the assigned NRT traffic slot, and a base station 
acknowledges the transmission equipped with the ARQ message, and recognizes the 
further up link NRT traffic slot of the following NC slot. This continues until the amount 
of the whole up link NRT data is sent. 

[0049] Down link non-real-time data transmission differs from what was explained 
above, and is shown by drawing 1 1 and drawing 12. When a base station subsystem is 
wanted to send non-real-time data to a mobile station, it first transmits PP message 
including the information on the location of one slot secured to the up link acknowledge 
channel of a super-frame [ up link ], or two or more slots as well as the information on 
the location of the 1 st slot secured for the data which should be transmitted with a down 
link super- frame according to an arrow head 41 . An arrow head 42 shows the same PP 
message-retransmission **. When [ at which it is said that the mobile station is ready for 
reception by the PPA message according to an arrow head 43 ] it notifies, a base station 
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subsystem transmits data by the slot which told information before according to an arrow 
head 44. A mobile station sends the ARQ response 45 of the affirmation of data which 
may also include the measurement result or the same information used for down link 
power adjustment and which received, or negation. When the location or amount of a 
down link slot is changed, a base station subsystem notifies the result to a mobile station 
according to an arrow head 46. Transmission is ended, when a base station subsystem 
transmits the data of all requests and an affirmative response is received. When 
interference cuts connection or a mobile station moves to the area covered by other base 
stations, of course, transmission is ended at an early stage. 

[0050] In drawing 12, down link non-real-time transmission is started by PP message sent 
by the base station within PP slot of a certain down link frame. A mobile station answers 
by sending the ARQ message of a null within the PPA slot identified by PP message 
depending on the PPA message within the corresponding slot similarly identified by PP 
message, and the case. When the first down link transmission is the earliest, it will be 
generated with the following perfect down link frame to which a base station follows the 
frame of the period which received the PPA message of a mobile station. A mobile 
station acknowledges down link NRT transmission by the ARQ response, and processing 
continues until all non-real-time down link data sources are transmitted (not shown). 
[0051] In non-real-time connection, the principle of the same parallel connection is 
applicable with having explained above in description of real-time service. However, 
since the wireless resource control approach by this invention aims at the situation which 
can assign all intact slots temporarily to non-real-time predetermined connection, the 
concept of connection of juxtaposition is not so important as is related with real-time 
service about non-real-time service. In non-real-time service, a non-real-time data 
transmitting task can be ended before making the following start generally. 
[0052] This invention does not need that the wireless transmitting capacity in an up link 
and down link transmission is equal so that it may be suggested from drawing 6, drawing 
8, drawing 10, and drawing 12. This invention, not to mention it, makes possible that a 
base station subsystem (or corresponding equipment which is responsible to division of a 
wireless resource) assigns a slot from an up link frame for down link traffic, or its 
reverse. For example, in TV shopping, electronic newspaper service, and WWW (World 
Wide Web) perusal, since it is more sharply [ than the need of receiving up link capacity ] 
large, when the need of receiving down link capacity cannot make unsymmetrical 
dynamically system capacity of an up link and a down link, imbalance will produce it in 
use of a resource. 

[0053] When a slot quota routine determines to assign an up link slot to down link traffic, 
a base station subsystem only notifies a mobile station of PP message that the slot which 
should be received is the usual not a down link but up link domain (for example, up link). 
In the opposite situation assigned for up link transmission of a down link slot, the PAG (it 
can set in real-time service) message or (it can set in non-real-time service) NC message 
from a base station subsystem enables a mobile station to use one or more down link slots 
on a certain title for the up link transmission. However, changing a transmit direction in 
the middle of a super-frame needs guard spacing in the middle, and the die length must 
be noticed about it being equal the twice of the maximum propagation delay in a cel. 
Therefore, it is wise to a compact block to carry out a group division so that time amount 
in the case of modification of the transmit direction which many times follows may not 
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be wasted, and only the slot of one same transmit direction may be included for a slot. 
When the service area of a certain base station is very small and can disregard the die 
length of guard spacing, this limit can be eased a little. 

[0054] Drawing 13 shows exchange of transmission in the down link frequency band DL 
and the up link frequency band UL when a certain up link transmitting capacity is 
secured for real-time down link use. The convention on a graphic form is the same as a 
thing [ in / except for the part of the frame received here for down link use of added 
crossover hatching being shown and the part of the frame received for up link use of slash 
hatching being shown / drawing 6, drawing 8, drawing 10, and drawing 12 ]. During the 
1st connection of a super-frame, a base station transmits the message which notifies of 
the location of the PRA slot PRA1 of the following perfect up link frame to a mobile 
station by the Y slot Yl. It arrives at a base station, and the opportunity of PRA is used 
for a mobile station in order to send the PRA message which turns into the PAG message 
PAG 1 with the following perfect down link frame. A PAG message assigns slot T1UL 
(or group of a slot) to a mobile station. From the moment that all up link real-time data 
sources (not shown) are transmitted, a mobile station uses this assignment periodically 
with each super-frame, in order to send that real-time data. 

[0055] In the 2nd frame [ 2nd ] of a super-frame, a base station transmits the PP message 
PP2 which shows the intention of a flume lie of transmitting real-time down link data to a 
mobile station. The PP message PP2 discriminates 1 slot (or group of slot) T2DL from 
the 2nd frame of a super-frame [ up link / each / next ]. A mobile station transmits the 
PPA reply PPA 2 with the following perfect up link frame, and it starts that partial 
(crossover hatching was attached) T2DL from which the up link super-frame for down 
link real-time transmission was discriminated is used for a base station after it. Here, 
Time Division Multiplexing (TDD) of the up link frequency band UL is carried out 
substantially. When the down link transmission which uses slot T2DL (not shown) is 
completed, an up link frequency band can only return to an up link condition, or, as for a 
base station subsystem, the capacity of an up link can be assigned to another down link 
transmission. Of course, in the setup phase, in the withdrawal phase, although an up link 
and down link connection of much coincidence in use may exist, in order to clarify a 
graphic form, these are not illustrated. 

[0056] Next, the aspect of affairs of some further multiplexing is considered. One 
alternative is arranging an up link and down link transmission in each eel according to 
Time Division Multiplexing (TDD). In that case, although transmission does not continue 
in the direction of the passage of time in which direction, transmission of two directions 
is performed by turns per frame in each super-frame. One frequency band is needed in a 
eel in common about both the up link direction and the direction of a down link. Data 
transmission required for one direction compares in other directions, and users are many 
www(s) (World Wide Web) (in www perusal), the amount of down link data 
transmission - seven to 1 5 times of the amount of up link data transmission ~ it is, in 
order to peruse or in using the wireless connection controlled according to the approach 
of this invention for other same purposes In each super-frame, as for Time Division 
Multiplexing, Y continuous up link frames follow the continuous down link frame of X 
individual (or the continuous down link frame of X individual follows Y continuous up 
link frames). Here, the relation of integers X and Y is X>Y. Furthermore, even if there is 
a frame of a predetermined number (it is fixed or changed dynamically) for every 
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transmit direction, the crossover quota system explained above so that it might become 
reverse will be introduced so that a base station subsystem may assign a down link slot to 
up link transmission. 

[0057] Drawing 14 shows the exchange of the transmission in perfect Time-Division- 
Multiplexing actuation by combination with all four possibility, an up link, a down link, 
real time, and non-real time. Each line of drawing expresses the single frequency band 
used by both up link transmission and down link transmission (here, it is symmetrical). 
The super-frame 19 consists of two frames 14, the 1st thing is an object for down links 
(DL), and the 2nd thing is an object for an up link (UL). The part to which shading of 
each frame was given includes a control slot. In the best line (up link RT), a mobile 
station finds the slot address of a PRA slot available next which is in the same up link 
frame of a super-frame out of Y slot down link transmission. It transmits a PRA message, 
is the following down link frame and receives the PAG message which assigns a slot 
from an up link frame. Then, this slot generated periodically is used for a mobile station 
for up link real-time transmission. In the 2nd line (down link RT), a base station transmits 
PP message which discriminates a down link information slot from the following perfect 
down link frame. A mobile station answers by the PPA message and down link real-time 
transmission is started after that. 

[0058] In the 3rd line (up link NRT) of drawing 14, a mobile station transmits a PRA 
message, after finding a right PRA slot address in Y slot message which received. In the 
following down link frame of a super-frame, a base station sends the PAG message 
which discriminates a NRT control slot (NC) from the 3rd down link frame of a super- 
frame. Subsequently, in 1st NC slot, a base station transmits the message which gives the 
address to a down link ARQ slot like the address to the up link NRT traffic slot by which 
the 1st was recognized. The 1st thing of the recognized up link NRT traffic slot may be in 
the same up link frame of a super- frame, when the earliest. A mobile station starts 
transmission by the assigned NRT traffic slot, and a base station acknowledges the 
transmission which has an ARQ message, and recognizes the further up link NRT traffic 
slot of the following NC slot. In the last line (down link NRT), down link non-real-time 
transmission is started by PP message sent by the base station by PP slot. A mobile 
station answers in the PPA slot identified by PP message by transmitting ARQ of the null 
within the corresponding slot similarly identified within the PPA message depending on 
the PPA message and the case. When the 1st down link transmission is the earliest, it will 
be generated with the following down link frame of a super-frame. A mobile station is 
acknowledged to down link NRT transmission by the ARQ response, and processing 
continues until all non-real-time down link data sources are transmitted (not shown). 
[0059] The wireless resource control approach by this invention also offers possibility of 
adjusting the transmitted power under wireless connection. The fact that the control slot 
included in the super-frame in the top formed one or some logic-control channels was 
described, one bidirection logical channel per connection — a SCCH channel (system 
control channel) — it can call ~ the suitable operative condition of this invention — it sets 
like and one slot per 16 super-frames (the example of the time amount-frequency space 
where the above was given one 200kHz slot) is included in both the up link direction and 
the direction of a down link about the channel under each activity. A SCCH channel is 
used over the whole term of the data transmission in activity, and it can be used for it in 
order to transmit the information about the hand-over to a base station which is different 



50 



in order to transmit the measured value about power level and to prepare the mutual 
timing of a base station subsystem and a mobile station, and in order to transmit the 
command turned to a mobile station from a base station subsystem. A base station 
subsystem can be ordered to go into a mobile station at the so-called sleep mode from 
which only a predetermined period is un-operating in order that a mobile station may 
save power. 

[0060] Another possibility of being provided by the approach by this invention for 
adjusting the power level of a mobile station is a public power control channel (PPCC) 
which has been independent of the slot division in a frame. In order to realize it, each 
down link frame includes the predetermined PPCC slot which contains the power control 
bit of the specified quantity per [ which has each possibility in an up link frame / ] slot. 
When each frame consists of slots which may be the smallest, the amount of the power 
control bit of a PPCC slot can be chosen so that each slot may have the bit of itself. When 
the frame also actually includes the big slot, in case each large slot is controlled, all the 
bits of the PPCC slot belonging to the field of a big slot are used. This arrangement is 
shown by drawing 15. The PPCC slot 47 contains the 1st power control bit 48 and the 
2nd power control bit 49. When the corresponding up link frame 50 includes only the 
small slots 51 and 52, the 1st power control bit 48 will control the 1st slot 51, and the 2nd 
power control bit 49 will control the 2nd slot 52. When exchanged in modular one by the 
slot 53 with a big slot with a small up link frame, the power control bits 48 and 49 bring 
about either the increment in resolution, or the increment in the redundancy of control, 
and control the same slot 53. Thus, the structure of a PPCC slot can be independent of the 
slot structure of a frame in an up link channel. The same control channel structure and the 
same principle are applicable also to wireless resource control of other form connected 
with the super-frame. For example, the details of the air time of each slot are controllable 
by the same procedure. 

[0061] Since the data transmitting capacity of predetermined wireless connection is 
increased, the slot quota principle which existed before is applicable also to an existing 
TDMA system like a GSM system or IS- 136 system. When single connection is given to 
some continuous slots of each frame repeated periodically, the size of the slot assigned to 
the single frequency band becomes still larger in the direction of the passage of time. It 
should add, connection should have the up link frame slot only for up link use, and a 
down link frame frame can acquire a slot independently or without limit that it should be 
only for down link use from both an up link frame and a down link frame. The large slot 
to which this was assigned newly actually meant consisting of at least two another fields 
of time amount-frequency space, and is equipped with the prohibition separator 
frequency band which separates "an up link" on a title, and a "down link" frequency by 
approach which is learned for the advanced technology. 

[0062] Drawing 17 shows the block diagram of the base station subsystem BSS by this 
invention. The function of BSS is controlled by the microcontroller 200. A 
microcontroller 200 is in the slot quota machine 201 and the connection condition of 
performing slot assignment according to count and/or an algorithm. The data of a 
different slot are stored in memory as a slot secured table 202. This table includes the list 
of up link slot 202a showing the mobile station to which a parameter and a slot with other 
possibility of some kind were assigned, and down link slot 202b. According to the slot 
quota information received from the slot quota machine 201, a microcontroller controls 
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the transceiver 203 of BSS to achieve the function of the transmission and reception by 
assignment. In order that a transceiver 203 may form the data packet for transmission, a 
packet formation machine / restoration machine 205 may also be included, and after that, 
when a code is one of the dimensions of a slot, the code addition machine 206 adds a 
code. A modulator 207 and the RF transmitter 208 modulate a signal to a radio 
frequency, and form the carrier signal subsequently transmitted by the antenna 204. 
Therefore, blocks 205-208 form one slot under control of a microcontroller 200 
according to slot assignment. At the time of reception, blocks 205-208 perform a reverse 
function under control of a microcontroller 200. Blocks 200-202 may be some base 
station controllers BSC, or they may include them in a base station BTS. Blocks 203-204 
are a part of base stations BTS. 

[0063] Drawing 1 8 shows the block diagram of the mobile station subsystem MS by this 
invention. The function of MS is controlled by the microcontroller 300. A 
microcontroller 300 is in the slot table 301 and the connection condition of storing the 
information about the slot assigned about the mobile station by the base station. A table 
includes the list of the up link slot which shows size like a parameter with other 
possibility of some kind, and down link slots. According to the slot table 301, a 
microcontroller controls the transceiver 303 of MS to achieve the function of the 
transmission and reception on a slot table. In order that a transceiver 303 may form the 
data packet for transmission, a packet formation machine / restoration machine 305 may 
also be included, and after that, when a code is one of the dimensions of a slot, the code 
addition machine 306 adds a code. A modulator 307 and the RF transmitter 308 modulate 
a signal to a radio frequency, and form the carrier signal subsequently transmitted by the 
antenna 304. Therefore, blocks 305-308 form one slot under control of a microcontroller 
300 according to a slot table. At the time of reception, blocks 305-308 perform a reverse 
function to control of a microcontroller 300 in the bottom. 

[0064] In the above-mentioned specification, the approach of controlling a wireless 
resource with reference to some suitable embodiments was explained. The example 
explained for this contractor is not restrictive, and this invention of correct [ it / by this 
contractor / in a claim ] is clear. 
[Brief Description of the Drawings] 

[Drawing 1] The well-known eel in cellular system is shown. 

[Drawing 2] Some structure components of the frame by this invention are shown. 

[Drawing 3] The modification of drawing 3 is shown. 

[Drawing 4] The super-frame by the suitable embodiment of this invention is shown. 
[Drawing 5] The up link real-time data transmission by the suitable embodiment of this 
invention is shown. 

[Drawing 6] The situation of the timing of the message of drawing 5 is shown. 
[Drawing 7] The down link real-time data transmission by the suitable embodiment of 
this invention is shown. 

[Drawing 8] The situation of the timing of the message of drawing 7 is shown. 
[Drawing 9] The up link non-real-time data transmission by the suitable embodiment of 
this invention is shown. 

[Drawing 10] The situation of the timing of the message of drawing 9 is shown. 
[Drawing 1 1] The down link non-real-time data transmission by the suitable embodiment 
of this invention is shown. 
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[Drawing 12] The situation of the timing of the message of drawing 1 1 is shown. 
[Drawing 13] The situation of the timing of the message in the unsymmetrical 
transmitting resource allocation by the suitable embodiment of this invention is shown. 
[Drawing 14] The perfect TDD actuation by this invention is shown. 
[Drawing 15] The approach by this invention for adjusting transmitted power is shown. 
[Drawing 16] The advantageous algorithm for slot assignment is shown. 
[Drawing 17] The block diagram of the base station subsystem by this invention is 
shown. 

[Drawing 18] The block diagram of the mobile station by this invention is shown. 

[Description of Notations] 

14 — Frame 

16, 17, 18- Slot 

19 -- Super-frame 
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